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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 131 

,Water Quality Standards for Surface 
Waters of the Sacramento River, San 

- Joaquin River; and San Francisco Bay 
and Delta of the State of California 

AGENCY: Environmental Protection 
Agency. 
ACTION: Final rule. 

SUMMARY; This final rule, required 
under Section 303 of the Clean \Ya\er 
Act, is part of an interagency effort 
designed to ensure that the fish and 
wildlife resources of the San Francisco 
Bay/Sacramento-San Joaquin Delta 
Estuary (Bay/Delta) are protected and to 
minimize the likelihood of future 
listings of Bay/Delta species under the 
Endangered Species Act. The Bay/Delta 
is the West Coast’s largest estuary, 
supplying habitat for over 120 fish 
species and large populations of 
waterfowl. Over the past two iears, the’. 
U.S. Environmental Prote&on Agency 
(EPA) has worked closely with the 
Departments of the Interior and 
Commerce, as well as the State of 
California, to address the severe and 
continuing decline of Bay/Delta fish and 
wildlife resources. This decline has 
been so severe that a number of fish ,’ 
species, including the winter-run 
chinook salmon are considered 
threatened or endangered‘under the 
Endangered Species Act. In 
coordinating their respective actions in 
the Bay/Delta, the Federal agencies 
endorsed an ecosystem [as opposed to a 
species-by-species) approach. EPA’s 
final rule establishes four sets of water 
quality criteria protecting habitat 
conditions in the estuary. 
EFFECTIVE DATE: This rule shall be 
effective February 23,1995. 
ADDRESSES: The public may inspect the 
administrative record for this 
rulemaking, including documentation 
supporting the criteria, and all public 
comments received on the proposed 
rule.at the Environmental Protection 
Agency, WateiManagement Division, 
11th Floor, 75 Hawthorne Street, San 
Francisco, Caiifomia 9410.5 (Telephone 
Sara Hedrick at 415-744-2200) on 
weekdays during the Agency’s normal 
business hours of 9 a.m. to 5 p.m. A 
reasonable fee will be charged for 
photocopies. Inquiries abe made by 
calling Sara Hedrick at 415-744-2200. 
FOR FURTHER INFORMATION CONTACT: Judy 
Ke!!y, Bay/Delta Program Manager, 
Water Management Division, iv-Z-4, 

1 

Environmental Protection Agency, 75 
Hawthorne Street, San Francisco, \ 
California 94105,415/744-1162. 

SUPPLEMENTARY INFORMATION: This 
preamble is organized according to the 
following outline:. 
A. Background 

1. Introduction 
2. Background 
a. Environmental Concerns 
b. State Designation of Uses in the Bay/ 

Delta 
c. EPA Activity Under Clean Water Act 

Section 303 
d. Post-Proposal Activities 

B. Statutory ind Regulatory Background 
C. Descriotion of the Final Rule and Changes 

Fro& Proposal 
1. Estuarine Habitat Criteria 
a. Overview 
b,Detailed Discussion 
-(l).Proposed Estuarine Habitat Criteria 
(2) Technical Changes to the Estuarine 

Habitat Criteria 
(i) Underlying Computational Revisions 
(ii) Using a Sliding Scale 
(iii) Moving to Monthly Compliance 
(iv) Alternative Measures of Attaininrr. the 

Criteria 
c. Revised Estuarine Habitat Criteria 
2. Fish Migration Criteria 
a. Overview 

. . b. Detailed Discussion 
(1) Proposed Rule 
(2) Final Fish Migration Criteria 
(i) Revised Method of Selecting Criteria 

w Index Values 
[ii) Use of Continuous Function 
(iii) Measuring Attainment Through &al 

Test Results 
(3) Fish Migration Criteria as Multispecies 

Protection 
3. Fish Spawning Criteria 
a. Proposed Rule 
b. Comments on Proposal and Final 

Criteria 
4. Suisun Marsh Criteria 

D. Public Comments 
E. Executive Order 12866 
F. Regulatory Flexibility Act 
G. Executive Order 12875 
H. Paperwork Reduction Act 

A. Background 

I. Introduction 
This section of the Preamble -, 

introduces the topics which are. 
addressed subsequently, provides a brief 
description of the environmental’i&ties 
at stake in the San Francisco Bayl 
Sacramento-San Joaquin River Delta ’ 
Estuary (Bay/Delta), and reviews the’. 
U.S. Environmental Protection Agency’s 
(EPA or the Agency) recent involvement 
in these issues. Section B of this 
Preamble describes the statutory 
framework of section 303 of the Fed&al 
Water Pollution Control Adi (33 b:S.d. _ 
1251 to 1387) (CWA or the Clean Water’. 
Act), as well as the regulatory prdcess’, ” 
for deceloping and revising water 
quality standards. In addition, Section B 

summarizes the recent actions of the 
State of California (State] and EPA 
under section 303 of the CWA. Section‘ 
C describes the Final Rule, focusing 
especially on the changes from the 
criteria proposed at 59 FR 810, January 
6,1994 (Proposed Rule). Sections D, B, 
F, G, and H discuss the public 
comments, the requirements of 
Executive Order 12866, the Regulatory 
Flexibility Act, Executive Order 12875, 
and the Paperwork Reduction Act, 
respectively. 

In addition to publishing the 
Proposed Rule, EPA, on August 26, 
1994, at 59 FR 44095, published a 
Notice of Availability announcing the 
availability of two documents prepared 
since the close of the comment period. 
The first of these documents was a 
summary of a series of scientific 
workshops on EPA’s proposed Fish 
Migration criteria that were sponsored 
and facilitated by the California Urbana 
Water Users (CUWA) and four 
environmental organizations. The 
second document was an internal EPA 
staff paper presenting a refotiulation of 
the Fish Migration criteria based upon 
the comments at the workshops. EPA 
accepted public comments on the issues 
raised in these two documents until . . 
September 30,1994. EPA received t&o : 
written comments in response to the 
Notice of Availability. 

This final rule satisfies EPA’s .- 
obligations under a settlement 8 
agreement approved and entered as an 
order in Golden Gate Audubon Society 
et al. v. Browner (E.D. Cal. Civ. No. 93. 
646 (LKK)). 

2. Bar&round 

a. Environmental Concerns 

The Bay/Delta is the West Coast’s 
largest estuary, encompassing nearly 
1600 square miles, and draining over $ 
percent of California. The Bay/Delta is 
the point of convergence af California: 
two major river systems-the 
.Sacramento River system flowing - 
southward and draining a large part oi 
northern California, and the San Joa@ 
River system flowing northward and 4 
draining a large part of central “- ‘3 : 1.1 
California. These two river sjstem$@ 
come’together at,the western-tip~of@%! 
Delta, forming an estuary as fresh:&:* 
mixes with marine water through~ at-t 

-nil series of bays, channels, shoals andj.’ 
marshes and ultimately flowing into-3 
Francisco Bay and then to the Paci 
Ocean. 

The Bay/Delta consti 
largest systems for fish 
the countiy. supply‘ing 
120 fish species.. It also 
of the largest areas of w 
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.' in the united States. providing a vital chinook salmon has recently been California _ater C_de serve as water
stopover for rest and feeding for more _ reclassified as an endangered species quality standards for purposes of section
than one-half of the water._owt and under'the Federal Endangered Species ' 303 of the CWA.
shorebinis migrating on the Pacific Act, '1_ U.S.(:. 1.531 to 1540 (ESA)), Pursuant to state and federal law, the
Flyway. Within the boundaries of the Delta Smelt (listed as a threatened State Board, onMay 1, 1'991, adopted
Bay/Delta is the Suisun Marsh, the species under the gSA), end :the State Board Resolution No. 91-34,
largest contiguOUs brackish water marsh Sacramento $plittail (recently proposed formallY approving the 1991 Bay/Delta

· in the United States. · for listing as a threatened species under Plan. The Plan restated the specific.
The Bay/Delta is ,also the hub of · the ESA). The California Department of designated Uses that had been included

. California's two major water , Fish and Came (California DFC) in the 1978 Delta Plan and related
· distribution.systems-'the'Centrai va'l_ey 'recently testified that virtually all of the regional board basin plans. As restated

Project (CVP) buiit and operated bY 'tlm -estuary's major fish species are in clear itt the 1991 Bay/Delta Plan and
..U.S. Bureau of Reclamation (USBR) and decline. (C_,DFG1992b, WRINT-DFG- submitted to EPA for review under the
· th e State of C-,alifornia's State iWater '8) a Another recent report suggests that Clean Water Act, the designated uses for
Proiect (SWP]. These two projects at least three more _)f the' Bay/Delta wate rs of the Bay/Delta included the
account for approximately 60% of the · ,, estuary's fish species (spring-nm following: AgriCUltural Supply, Cold '
watershed's diversions (San Francisco Chinook salmon, green sturgeon., and, and Warm Fresh-Water Habitat,
Estuary Pro,ct (SI_P) 1992). In . Red Hills roach) qualify for immediate Estuarine Habitat, Fish Migration_ Fish
addition, .at teast _,000 Other permitted listing under the gSA {Moyle arid 'Spawning, Groundwa{er Recharge,
water diverte rs, some large and rome Yoshiyama 1992). Furthermore, the Industrial Process SUpply, Industria!
small, have developed water supplies decline in aquatic resources Ksnot Service ·Supply, Municipal and

. from the'watershed feeding the Bay/ limited to fishes. One recent workshop 'Domestic SuPply, Na_gati°n, Contact
Delta eStuary'(California State Land's noted that the available data ,'indicate and Non-Contact Water Recreation,
Commission 199'1). Together,.these clearly that Species at every trophic Ocean Commercial and Sport Fishing,
water development projects divert, on level are now 'at, or near, record low Preservation _)f Rare and Endangered
average, .50% of the natUral flow in the levels in *,he Delta and in Suisun Bay." 3 Species, Shellfish Harvesting, and
Bay/Delta estuary (SFEP 1992). Most o_ (SFEP 1993)' The _cological · ' Wildlife Habitat. _

the state's developed water--T5 to 85 communities under stress include the ' c..EPA ACt/vity Under CWA Section 303
percent-is used for irrigation purposes plant and animal communities in th_
by agriculture, irrigating over 4.5 tidal portions of the bracldsh water As explained in detail in the preamble
n_iUi°n acres throughout the State. The marshes adjacent to Suisun Bay of the Proposed Rule, the serious
Bay/Delta watershed also provides part (Collins,J.N. and T.C. Fain, 1993).' environmental crisis _or Frsh and

wildlife resources in th_ B aytDelta has
or all of the drinking water supply for b. State Designation o_Uses in the Bay/ been the sovrce of an ongoing dialogueover 1:8 million l_eople. · Delta

In large part due to the effects of these between EPA and the State for many
water diversions, and as discussed in Under section 303(c) of the CWA, years. Pursuant to sect/mi 303{c)(3) of
more detail in the preamble to the states review their water quality the CWA, EPA reviewed the 1978 Delta
Proposed Rule, the fish and wildlife standards.every three years and submit Plan in lg80. While EPA approved
resources in the Bay/Delta 'estuary have any new or reviaed _tandards to EPA for Plan, it was concerned that the t978
detertf_t.ed drastically Over the past approval or disapproval Ithe "triennial Delta P1an standards vamtd not provide
twenty years. One common measure review"), i_ water _aality standard for a . adequate protection .of striped bass and

· used to que.ntity this deterioration is the waterlmdy cansists _d two components: the estuary's fishery resources. EPA
Striped Bass Index (SBI) (a measure of (1) Designated uses for the waterbody therefore sought and received

: the relative ab_mdance of young striped and (2) water quality criteria which assurances from the State Board as to .
{ bass in the estuary). The SBI measures support such designated uses. _ In the interpretation of the standards, and '
, the relative health of an indicator California, designated uses are secured the _State Board's commitment

species for '/he Bay/Delta, 'the _striped equivalent to state law*'beneficial us es'. to review and revi_se the 1978 Deha Plan
bass. In its 1978 Water Quality Control and criteria are equivalent to state law standards -immediately if there were
Plan. (1978 Delta Plan), the California "water quality objectives.' Thus, the measurable adverse impacts on striped
State Water Resources Control Board water quality objectives and beneficial bass spawning, or if necessary to attain'

(State Board) committed to maintaining use designations adopted under the "without project" levels of protection
for the striped bass as defined by an SBIan SBI v_ilue of 79. Since that time the ....

i SBI has never attained its targeted value 'If· referencewas tn_s_ecl to the Sma _oarcl value of 79. The "without Pro_ects"
durin8 one of its hearings,this preamble wfil level or pWtect/on is the level 0f

of 79, but instead has plummeted to present citations in bothihs standard scientific protection that WoUld have resulted inunprecedented low values. _ form ·nd in the StateBoardhearing record form.
The precipitous decline in striped Accordingly, the eighth exhibit submitted by the absence of the _tate and Federal

, bass is indicative of the poor health of california lY_Gat the _oard's interim w_terriihts water projects (the SWP and the CVP).
hearingsin _ summer of 1_392is cited as EPA also conditioned its approval unother aquatic resources in the Bay/Delta indicated.

estuary. Several species have _Theworkshop report went on to state il:at this · the State Board's commitment to
experienced similar declines, including 'low levelof biological diversll_jwas"not iurprisin$ develop additional criteria to protect
chinook salmon fthe winter-rUn or consiclering'_het.eceat 4taught. lhe introduction _f aqualic life and tidal wetlands in and

exotic_pecies, and ltie increased diversionof surrounding the Suisun Marsh. The
water." S_ate Board concurred with theseDurtngthe 1980's. tl_eSBI ·_eraged 4In addition. &state,smiteriamust be consistent

approximately 23.$.and in 1985 reached anall-time whh'tha stale*aantidegr·dalion policy. The tederal
low of 4.3.Some of the decline :ind_eLSBImaybe regulationsprovide that, ats minimum, the state's SAs explained in more detail_elow, under
attributable to drought cooditions in the late1970*s policy muslmalntain "[alxistin8 instream Water certain_:ircumslances· slatemay revise _reven
and ·gain in the late 1980's.in ·11but two ),eara uses [thoseexisting in the waterbody at any time remove_deaigtutteduses. Hcrwever,in tim_Ba_fi)elta
since the 1978Delta Planwas _dopted. the SBI_as onor after.November.?.8.1975]and the _e_elof context.1haStateBoardhasmade un effort to revise
rangtklfrom 4.3_o_9.1,_ substantial shortfallfrom waterquality necessary toprotect the existiag user. the dasignateduses adopted ·nd,restated In the
the st·ted goalo_79. * * *" 40CIFR_31.1_(a)(1_. 1991Bay}Delta.Plan.
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· interpretations in its letter to EPA dated "", '* does'nOt'support the conclusion Bay/Delta Which'Would inefrect
'-November 21, 1980. -' .. that the State has adopted criteria - 'supersede and supplement the

' ' .'As fish and wildlife resources in the sufficient to protect the designated disapproved State criteria for purpgses
: ..'Bay/Delta continued to decline,EPA on ' uses" of the estuary. The designated of the CWA. EPA's Proposed Rule also ·

., several occasions exp'['esSed its. - usesat risk, as defined by the State satisfied its obligations under a La, iai__: --· .: · continuing concern to the State Board Board, include Estuarine Habitat, and · settlement agreement approved . ·
·.. about theneed to.develop standards that also Cold and Warm Water Habitat, Fish entered as an Order in Golden Gate 4

' "- _ ..'would adequately protect these · . ' Migration, Fish Spawning, Ocean ' Audubon Society et al. v. Browner, (E.D.
· ,, resources. Throughout the first and Commercial and Sport Fishing. Ca. Civ. No. 93-646 (LKK)). : ',' ' . "
'.'," second trieniiial'reviews ending in 1981- Preservation of Rare and Endangered . EPA's Proposed Rule was one. ' · '

:'i and 1985, I_.A urged the State Board to Species,-Shellfish Harvesting, and- .component of a coordinated initiative' .
' -' review and revise the 1978 Delta Plan in" i/Wildlife Habitat. In addition to its' ' .'by the several Federal agencies'having ' '
i, accordan ce with HF'A's"1980·approval i "general finding that the 1991Bay/Delt a, regulatory or.operational ' ' ', ·
i ;:.letter. After its secondtriennial review. :Plan did not contai n sufficient criteria'., responsibilities in the Bay/Delta. In, · : "

· · iE'i in a lette'r.to EPA dated June 23, 1986,.. to protect the designated uses, EPA also' early 1993, these four agencies--EPA,":
i.- : - .,.'the State Board acknowledged.that the . disapproved the absence of salinity .. USFWS. NMFS. and USBR--_-formed the

· ., - _1978 Delta Plan standards we?. not' , .: . standards to protect the Estuarine" Federal Environmental Directgrate (now '
·; adequate to protect the estuary s fishery _ Habitat and other fish and wildlife use s known almost exclusively as "Club. "
, ' resources. 'It then outlined the hearing in the Suisun, san Pablo, and San · ': FED") for the purpose of assuring that :'
, Process it Was planning for revising the ', Francisco Bays and Suisun Marsh, the' the Federal agencies worked in a

standards. In response, and as part of its '·' absence of scientifically supportable coordinated manner in taking actions'
" consideration of'the State Board's - . saliriity standards (measured by- - under their respective statdtory · ·
,· second triennial review, EPA,on Iune electrical conductivity) to protect the . authorities that would affect the estuarY.

!'i' 20, 1987, sent a letter t©.the State Board, Fish Spawnin 8 uses of the lower San. The Federal initiative announced in· . Stating that EPA could no longer ' ' Joaquin River, and the absence of December 1993 included the EPA ' :: -
· · : 'appiove the striped bass survival scientifically supportable temperature Proposed Rule, the USFWS proposal to

iI_! ' standards (or the related provision standards on the San,Joaquin and . ' list the Sacramento splittail as a '
_..7_ · allowing relaxation of the spawning . . Sacramento Rivers to support the Fish ' threatened species under the ESA, [h'e·' :'

Iii:i _''t_1..' ' standard in drier years)' because these' Migration and Cold Fresh Water Habitat USFWS proposal for critical habitat fbr' '
. standards did not adequately protect the uses, including the fall-run and winter- the threatened Delta smelt, and the ' :"· . designated fish and wildlife uses, EPA' ' nm chinook salmom · .- · · ...- ... :NMFS reclassification of the w-'btrer._

recognized, however, that the State . In the summer of 1992, the State chinook salmon as endangered. This" '. '," ·
{;{ . Board had initiated new'hearings to '. .' Board held hearings for the purpose of initiative also coincided with the ' -
:_ · , revise the 1978 Delta Plan standards.- ..- establishing interim measures to protect USBR's preliminary water allocation ':'_

1,!- ,;:.. ·EPA therefore indicated that it would: . the natural resolirces in the Bay/Delta · forecast for CVP deliveries for the 1994 1 .
{'!ii' "await the results of the new hearings-., estuary, EPA participated in these ., water year.. · ...- .: '· .._).· -. ·

tli and appi'ove or disapprove the revised hearings---rather than proposing federal, d. P°st. Protf6sal'Activitie s . .. -'.

!i] 'standards after the State Board's .: .. standards at that time.-in the hope -that. since the publication of the ProPosed';: .
Rule, EPA has moved towards final ..... 'i ' ·

, .,,, . 'submission to EPA of a complete set of the hearings would result in state-' ._
:i! ' ' revised standards. Following the first ' adoption ofapprovable standards and

, ph'h'_.of the new hearings, the State ' preclude the need for a federal '.. ' promulgation of protective criteria in an '
· .Board in November 1988 issued a draft rulemaking. EPA submitted its own . . expeditious and open manner. EPA held

; -'i Plan that included revised salinity and recommendations to the State Board and several public hearings throughout the
' ' flow standards to protect the fisheries joined with the National.Marine state in late February, 1994, to he ar". ·

i and other designated uses (SWRCB · Fisheries Service (NMFS} and the U.S. comments on the Proposed Rule. In" '". 1988). The State Board subsequently' Fish and Wildlife Service (USFWS) in addition, EPA met with a.number of ' '
': _! _ withdrew that draft Plan, however, and submitting an lnteragency Statement of interested parties to discuss the

' issued a revised workplan that served as Principles. These statements specifically economic analysis prepared in' · .'·': '":· .

[ the basis for the State Board's present recommended that the State Board conjunction with the Proposed Rule;
, _ Water Quality Control Plan for Salinity adopt a habitat and ecosystem-based' The purpose of thesemeetings was to

' ;': ' for the San Francisco Bay/Sacramento- approach to standards that would satisfy solicit recommendations as to how to
· I San Joaquin' Delta Estuary (1991 Bay/ CWA requirements and meet the State improve the analysis of.potential '
_ Delta Plan). Board's goal of reversing the decline of economic impacts resulting from the .
t ' The 1991 Bay/Delta Plan, which the the estuary's fish and wildlife resources. State's implementation of the Federal
,j ' State Board submitted to EPA for review At the conclusion of these hearings, criteria.
. .. on May 29, '1991, amended certain the State Board, on December 10, 1992, EPA also participated in a series of

· salinity criteria and adopted new . issued its recommended interim scientific workshops arranged and
.. temperature and diss61ved oxygen' · measures in Draft Water Rights Decisio n facilitated by Cali£omia-Urban Water · '·

.; ...-criteria for specified locations in the D-1630 (hereinafter D-1630). After the Agencies (CUWA}, the Bay Institute, the '
· estuary. The 1991 Bay/Delta Plan did close of the comment period for D-.1630, Natural Heritage Institute, Save San ' '

· .. not, however, revise the earlier 1978 ' however, the State Board declined to .. Francisco Bay Association, and the ' -'
. Delta Plan to address EPA's adopt D-1630. Accordingly, the State Environmental Defense Fund. These ....

longstanding concerns about adequate criteria EPA disapproved on September workshops were designed to discuss the
'.. protection for the designated fish and- 3, 1991, are still in effect. In response.to extensive scientific comments .... ·
. . wildlife uses of the Bay/Delta: the State Board's failure to revise these' submitted by CI.rWA on the criteria ......

On September 3,-1991, EPA approved criteria, EPA, pursuant to section 303: . proposed in the Proposed Rule. Dr..wire
; in part and disapproved in part.the (c}(3}and (c}(4) ofthe Act, published a Kimmerer, the reporter for these _' _-. :.

.provisions of the 1991 Bay/Delta Plan. Proposed Rule that w6uld establish ' workshops; prepared written summaries ·
EPA's letter found that "It]he record Federal water quality criteria for the of the discussions on the Estuarine '

j_.
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Habitat criteria and the Fish Migration biological opinion also called for the the requirements of the CWA. It is EPA's
Criteria (Kimmerer 1994b). As discussed reinitiation of consultations when the ' hope that the cooperative process
above, the summary of the workshol/s . implementation plans are finalized by outlined in the Framework Agreement
on the Fish Migration criteria and EPA's the State Board so that any possible will lead to approvable state standards
·alternative formulation of the Fish problems for endangered oi' threatened for protecting the designated uses in the
Migration Criieria were made available species caused by implementing the Bay/Delta estua.ry.
to the public in EPA's Notice of criteria can be addressed. . , EPA is aware 0fefforts by urban and
Availability published .on AUgUSt 26. NMFS concluded its review by ' agricultural usersl in cooperatio n with
1994.59 FR44095. ' _ : · ' i .. ' making a finding that implementation of envirOnmentalgroups; to identify ' -

.The Federal interagencY cooperation -. these criteria WoUld not adversely affect alternative standards that may meet .the
' effort begun before the, publication, of - . the threatened and endangered species requirements of the CWA. EPA' .

the ProPosed Rule has" continued during .Or result in advers e. 'modification. of:. encourages affected parties to continue
the past year..The most,formal aspects . CritiCal.habitat of thos e species to 'work with EPA and the State to ,,.
'of this cooperation effort have been .the (anadromous fishes) under its . develop proposals that meet the
consultations 'under Section ? of the. · :, jurisdiction. The NMFS findings also' requirements, of the CWA.. EPA would
ESA between EPA and the USFWS ar4d "Called for reinitiatiOn of consultation, welcome the adoption by the State of a
NMFS On the potential effects of EPA'$ ' when implementation plans are revised plan based in whole or in part
criteria'On threatened and endangered developed by the State Board, so that · _ on such private PropOsals provided that
species and their critical habitat, s EPA' any' possible problems for threatened or it complies wlth the requirements oft,he
and the Services began consulting, endangered species caused by CWA. ' ' '
informally in December 1991. Formal implementing the .criteria can be

· Consultations were initiated in AUgust addressed. B. StatutOry and, Regulator'y -
1993. In recognition of the tentative In addition to the formal ESA Backgr°und ' '

nature of a proposed rule, the Services consultation process, the four Club Fed- Section 303(c) of the Act requires that
deferred preparing a formal biological agencies have again coordinated several· ' state water'quality standards" * * * be
opinio n for the Proposed Rule and of their regulatory and operational
instead, on November 24.1993. duties and are announcing two Federal such as to protect the public health or · '
submitted formal comments toEPA on. actions simultaneously. In addition to welfare, enhance the quality of water
the Proposed Rule. These formal EPA's final promulgation of water and serve the purposes of this [Act].
comments raised the major concerns of, quality criteria under the CWA, the Such standards shall be established .

· USFWS is making it's final designation · taking into consid/_ration their rise and'
the respective Services about potential value for propagation of fish and
effects of the proposed criteria on ' of critical habitat for the Delta smelt
threatened and endangered species. ' under the ESA. These coordinated wildlife.'recreational purposes, and -:
Since publication of thai Fh'oposed Rule, Federal actions serve as the underlying agricultiiral.'industrial, and other
the Services hav e worked closely with - ,-basis for the-long-term solution to fish ... purposes. "-" * "KeY concerns of this .
EPA to assure that the final role. and wildlife Protection in the Bay/Delta statutory provision are the enhancement '

of water quality for the-protection'of the
complies with the ESA. The Services · estuary.. -
have been actively involved in. _ Finally, in' an effort t° facilitate the .propagation of fish and'other aquaticl. '
reviewing comments received from the long-term resolutio n of Bay/Delta issues, life. The ultimate purpose of .water..- '
publicf'////////_d.participated in the CLrVVA the Club Fed agencies and their . quality standards, as with the other- i
scientific workshops'on EPA,s Proposed counterpart agencies in the State of provisions of the CWA, is "to restore
RUle. ' California executed, as of July 1994, a and maintain the chemical, physical, ·

In early November 1994, after - Framework Agreement laying out the and biological integrity of the Nation's
discussing the probable final criteria Federal and State intentions as to how waters.':-CWA section 101(a). ' · ..
With EPA. NMFS and USFWS -. these agencies would'work together Under section 303(c) of the Act, a "
concluded their reviews of the final cooperatively on a 'range of issues in the water quality' standard for a specific ';
criteria and issued their.respective final estuary. One key element of this ' waterbody consists of two components:
conclusions as to the anticipated effects Framework Agreement was EPA's designated uses for which'a waterbody
of the implementation of these criteria .agreement to sign a final rule regarding is to be protected (such as recreation in
on threatened and endangered species. _,,hese water quality criteria by the end -and on the water, protection and
The USFWS issued a "no jeopardy", of 1994. At the same time, the State · . propagation of fish and wildlife, or
biological opinion under Section 7 of. .Board agreed to prepare a draft revision agricultural uses) and the water quality
the ESA, finding that implementation of to its water quality plan by the end of ' criteria which support those 'designated
these criteria would not .likely 1994, and to. finalize that plan in early uses/
jeopardize the continued existence of '1995. The Framework Agreement The Ad{ gives primary responsi[)ility
any listed species or result in adverse, envisionsthat, if EPA finds that the for the adoption of water quality
modification of habitat deemed critical revised State plan submitted toEPA standards to the states, After adopting '
to the survival of listed'species. In meets the requirements of the CWA. ' its initial water quality standards, a state
recognition of the fact that the final EPA '[gPA will initiate action to withdraw.this is 'required, no less than ever), three. .
criteria may. be implemented only when rule. ' ' "" years, to review those standards, and. if' .
the State Board adopts final ", Consistent with its commitment'in the necessary, modify them. Under section '
implementation plans, the USFWS Framework Agreement. the State Board 303(c)(1) of the Act. if a state revises or'

.... conducted a series of workshops on' . ..' adopts a new standard, it.must submit
As stated above, the species'of concern include Bay/Delt a issues throughout the spring, such a Standard to EPA for approval or· . . . .

primarily the winter-run chinook salmon (a listed summer and' fall of 1994. EPA ' - ' ,disapproval. ,
endangered species under the jurisdiction,of NMFS). · participated in these workshops, and

· . , .
and the Deltasmelt (a listed threatened species ' has continued to Work with the state , As discussed below, a state's'water qualityunder the jurisdiction of the USFWS).The USFWS
has also formallyproposed that the Sacramento Board to assurethat the revisions . standards must alsocon/aln anantidegradation
sptittail be listed as threatened. ' :- adopted by. the State Board.will meet. · . policy; .... ' * , ' ' · - ' '
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EPA'sW,ter Quality stmd_ ' existing uses. ' * *" 40 CFR Spawning uses of the lower San Joaquin
regulations at 40 CFR part 131 specify 131.1Z(a)(1). River, and the absence of scientiflcatly '.
the requirements for dedgnated uses. In order to approve a state's water supportable temperature standards on
:'Designated Uses"are those uses quality criteria, EPA must determine the San }ogquin and SacramentoRivers '-
Specified in water quality standards for ' that the state has adopted "water quality to protect the Fish Migration and Cold
each' water body or segment whether or criteria [that are] sufficient to protect the Fresh Water Habitat Uses.. '..,.-_.,
not they are being attained. 40 CFR . designated uses.' 40 CFR 131.6(c). For the masons outlined herein, in the
131.3(0. Examples_ofdesignated uses ' 'Section 303(c)(4] of the Aa provides Proposed Rule, and in EPA's letter of -

- are listed iz{'section 303(cX2XA] of the that the Adj_ini-._,rator shall promptly. September 3, 1991, the A_,ncy finds .
CWA, They Include: public water ¥ , prepare and publish proposed that the water quality criteria adopted

· supplies, protection and propagation of ' regulations estab!ishir_ a m!w or by the State fail to protect the
; fish, shellfish, and wildlife, recreation, revised standard in either of two designated uses and that the crite ria ..:.

agricultural and industrial and , situations: first, when the AdminL-_rator below meet the requirements of the Act.
navigation. Other uses have been has disapproved a state standard under Accordingly. pursuant to sections

' adoptedas well (e.g. aquifer protection, section 303(c](3) and the state has not 303 {c)(3) and 303(c)(4) of the Act, the '
I taken cotTective action within 90 days;. Administrator is promulgating the,t - COralreef preservation).. · "i: "i - ----
:" Under certain circumstances, states ` . and, se_nd, In any case where the following water quality.criteria

may remove a designated use whichis Administrator dete_ that a revised applicable to the Bay/Delta's waters.
not an existing use. 40 CFR 131.10(g). or new standard is necessary to meet the

requirements of the Act. Once , C, Description of the Final Rule and

"Existing Uses'.' are those uses actually Promulgated. the fedeX_ _regulations are C_,hanges From ProposalI attained in the water body on or after
'- .November 28,1975, whether'or not they applicable to the state s waters, and, if I. Estuarine Habitat Cn'terio

i . are includedin the water quality they are more stringent, have the effect
standards. 40 CFR 131.3(f). Generally, of supplanting and supplementing the a. O',;erview ,

[ ' existing uses, Whether or not they ara state's standards for all purposes under (1] Importance of the Estuarine .· the CWA. However, it is EPA's Habitat Designated Use. The'State's
I "designated uses," may not be removed.

40 CFR 131.3f 8) and th). A state must longstanding policy that the federal 1991 Bay/Delta Plan includedconduct a "use attainability analysis" as water quality standards will be "Estuaxine Habitat" as a designated use
-' withdrawn if a state adopts and submits for the Bay/Delta estuary. This Estuarine

;1 defined in 40 CFR 131.3(g) whenever (1) standards that in the Agency's judgment Habitat designated use is intend_to .:

· t the state designates uses that do not meet the requh_ments of the Act. provide ,'n,, essential' and unique '*'"include the rises specified in section The chronology of State and EPA habitat that serves to acclimate- .
· 101(a)(2] of the CWA, or (2] the State
wishes to remove a designated use that actions under the CWA in the Bay/Delta anadromous fishes (salmon, st_

estuary over the past two decades were bass] migratin 8 into fresh or marine
is specified in section 101(a)(2] of the described in more detail in the preamble conditions. This habitat also provides

i I' CWA or to adopt subcategories ofuses to the Proposed Rule, and in paragraph for the propagation and sustenance of a
, which require less stringent criteria..40 A.l.c. herein. Briefly stated, the State variety of fish and shellFLsh, numerous ·
: '. CFR 131.3(j). The state may take Board's adOption of the 1978 Delta Plan, wateifowl and shore birds, and marine

economics into account when it and of the revised Bay/Delta Plan in . mammals." See Water Quality ControlI

i designates uses, as, for example, in a use 1991, were intended to meet the State's Plan, San Francisco Bay Basin [2],
. attainability analysis. 40 CFR obligations to establish water quality December 1986, at [I-4.

131.3(g)(6). standards under the CWA. Pursuant to EPA considers protection of the
EPA's Water Quality Standards its mandate under section 303(c){3) of Estuarine Habitat designated use to be

regulations at 40 CFR part 131 specify the Act, on September 3, 1991, EPA important for a number of important
the requirements for water quality disapproved several of the criteria reasons. As described in detail in the
criteria, contained in the State Board's plan. Preamble to the proposed Rul e'

States must adopt those water quality EPA's letter found that '?it]he record conditions in the estuary are of critical

criteria that protect the designated use. Such _at * does not support the conclusion importance because the estuary's·criteria must be based on sound scientific the State has adopted criteria particular characteristics provide a
" rationale and must contain sufficient sufficient to protect the designated unique food source, spawning habitat or

parameters or constituents to protect the uses" of the estuary. The designated nursery habitat for a whole range of
designa.ted use. For waters with multiple use uses at risk, as defined by the State aquatic and aquatic-dependent _pecies.
designations, the criteria shall support the · Board, include Estuarine Habitat, and The Estuarine Habitat designated use
most sensitive use. 40 CFR 131.11[a). 'also Cold and Warm Water Habita t, Fish protects this vital ecosystem, an

· Thus, once designated uses are Migration, Fish Spawning, Ocean ecosystem that has a crucial role in
: established, the water quality criteria Commercial and Sport Fishing, .restoring and protecting the fish and

,are based on what is necessary Preservation of Rare and Endangered wildlife populations of the Bay/Delta.
' scientifically to protect the most Species, Shellfish Harvesting, and EPA and the other Federal agencies are
; sensitive designated use. · Wildlife Habitat. In addition to its committed to multispecies or ecosystem

In addition, a state's criteria must be general finding that the 1991 Bay/Delta protection approaches, rather than
consistent with the state's Plan did not'contain sufficient criteria focusing on the peculiar needs of
antidegradation policy. The federal to protect the designated uses, EPA also individual species. In addition, the

". regulations provide that, at a minimum, disapproved the absence of salinity resource values benefitting from the
the state must have an antidegradation 'criteria to protect fish and wildlife uses protection of the Estuarine Habitat use
policy that maintains "[e]xisting in the Suisun, San Pabl;o, and San include resources described in other

ti_ -- instream water uses [those existing in Francisco Bays and Suisurl Marsh, the state-designated uses, including Ocean..
. the waterbody at any time on or after absence of scientifically supportable Commercial and Sport Fislfing,

j il November28, 1975] and the level of salinity criteria (measured by electrical Preservation of Rare.and Endangered
·. water qual!ty necessary to protect the conductivity) to protect the Fish . Species, Fish Migration, and Wildlife

i
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Habitat. e Indeed. many of the res°un:es ·
targeted for, pmt_:tion by those related - . ._. ,
uses would not be fully, p/'ott_zted ' _ '
without adequate protection of.the , --
Estuarine Habitat designated use. In
developing criteria protective of tho .' ...
Estuarine .Habitat use, EPA has been · . .

mindful of.the overlapping designated · ·
uses'and of the range of natural ' ' ' ' ' '
resources affected by the broad - ....
EstuarineHabitat. . - " .................. . , ,,. _ . - ..
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a As described by the State Board. the Ocean . The Preservatioh of Rare and Endangered Species . environment for anadromous or other fish species.
Commercial and Sport Fishing designated uso use "|p|rovldes an aquatic i_bltat'n_._ary, at least Fina!ly..t. he'.Wildlif_ Habi!at "ipJrovides a water
protects the "commercial fishing and Collection of in part. for the survival of certain species. · supply and vegetative habitat for the maintenance
various types.of fish and shellfish; including those establish.ed as being rare and endangered species? ' of wil'(ilifO." '. ' "' '" '
taken for bait purposms, and sport fishing in ocean. As described below, the Fish Migration use . · . · · .. ,-. .
bays. estuaries and similar.non.froshwator areas.' ..... [plrovides a migration route an d temporary aquatic
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(2) Proposed Criteria. As statedin the dependent on that habitat. In other approach allowed the criteria to be
Proposed Rule, the Estuarine Habitat words, because precipitation varies responsive and replicative of the

]_ criteria consisted of three interrelated naturally from yea_ to year and within varying natural hydrology during
components: each year, salinity conditions reflecting February to June. That is. if February or

(i} A salinity requirement of. 2 parts this natural variabfiity at a time period March were particularly wet, the
per thousand (2ppt); when the Bay/Delta attained 'its criteria's "number of days" could be

{ii) Maintainedat one or more of three designated uses would protect the metat that time using those natural
monitoring locations in the Suis;un Bay: natural resources dependent upon storm flows, rather than requiring

{iii} For a sPeci, fied number of days estuarine habitat. While it may seem reservoir releases later in the February
during the critical spring months. ' .., , counterintuitive to provide less fresh to June period.
These criteriatWere designed to reflect ' water to the estuary ina dry year, and : Finally. again in an attempt to match
the conditionsi n the estuary a t arima more watei' in a wet year. the natural . · the criteria with the natural hydrology.

· when'it attained protection of the ( resoUrces in the Bay/Delt a ecosystem the Proposed Criteria included a ·
designated Estuarine Habitat use have adapted to the cycleof both "trigger" for compliance with the

· As a Preliminary matter, EPA i ' 'within-year hydrological fluctuations farthest downstream monitoring site
determined the"reference period," th e. and substantial year-tÙ-year fluctuations (Roe Island}. Compliance at that site
historical time period during whichlhe in hydrology. The intent,of the proposed would not be required unless and until
salinity regime in the estuary was ' criteria was to restore a pattern and the 2 ppt isohaline had been pushed
sufficient to protect the designated uses. magnitude of those hydrological , that far downstream thrOUgh natural
To determine the reference period, EPA 'fluctuations that reflected the historical storm events.
was guided by the Interagency. Period during 'which the designated (3) Final Criteria. The Estuarine
Statement of PrinciPles signed by EPA. , uses were fully protected. , 'Habitat criteria in the final rule have
USFWS and NMFS, which called for To provide these conditions, EPA been revised to address many of the
estuarine conditions similar to the late proposed maintaining the low salinity _o technical issues raised in the publi c
1960's tO early 1970's as necessary to 2 ppt isohaline (an isohaline is simply comments. The fundamental structure
protect the Estuarine Habitat. However, a line joining all points'of equal salinity) of the Estuarine Habitat criteria is
the decade from 1965 to 1974 did not' in Suisun Bay during the critical wet .unchanged: The criteria require -.
include water years types from each of season months of February to June. This maintenance of the 2 ppt __ isohalin e at
the five water year type categories.* ' particular time period is important or downstream of one of three
Therefore; in order to estimate those because many different species use the monitoring sites in Suisun Bay during a
conditions over the entire range of low salinity habitat in the spring for .. specified portion of the February
possible hydrological conditions that spawning, as nursery habitat, for ' through June period. The final criteria
may occur in the .future, EPA used data transportation through the Delta, or for continue to require a 2 ppt salinity :-.

· from the years 1940 to 1975 to represent a combination of these three purposes, value at the Confif_ence ofthe, · ·
the conditions in the reference period of -To take account of the vgriation in Sacramento and San Joaquin rivers each
the late 1960's to early 1970's. and used natural hydrological conditions, EPA day between February through June in ·

this larger set of historical data to proposed criteria that varied according all years. The 2 ppt salinity value is to

determine the minimum number Of days to the water year type. In all water years, be met at Chipps Island for a specified
of compliance. _ the 2 ppt salinity criteria would be met number of days. depending on the -

As-,e'X_ained in more detail below at the furthest upstream monitoring site amount of precipitation. The greater the
; and in the'preamble to the Proposed (the confluence of the Sacramento and precipitation, the higher the number of
·: Rule, EPA then-focused on the salinity San Joaquin Rivers at the upstream end days the criteria must be attained. The

regime in the estuary to develop criteria of Suisun Bay). In wetter years, the 2 2 ppt salinity value must be met at Roe '-
that protect the Estuarine Habitat. ppt salinity criteria would also be met Island only if it is triggered by
Salinity was selected for several at one or both of twd downstream precipitation sufficient to push the 2 ppt
reasons: it is closely associated with the monitoring sites {Chipps Island and Roe salinity value downstream to Roe Island
abundance and distribution of species at Island, in the middle and downstream during the last half of the previous
all trophic levels, it can be measured end of Suisun Bay, respectively}, month. Once triggered, the 2 ppt salinity
accurately and easily, and it integrates The proposal was stated as requiring value is to be met at Roe Island for a
a number of important es tuarine attainment of the 2 ppt salinity criteria specified number of days, depending on
properties and processes. - at or below one of the three monitoring precipitation..

Salinity conditions in.the estuary vary sites ,for a specified number of days . The changes to the final criteria are'
dramatically from month to month and ' during the February to June period, primarily refinements to how the rule
year to year. primarily in response to depending on the water year type. For - determines the number of days the
natural factors such as precipitation and example, under the Proposed Rule, in a salinity standard must be met at Chipps
snowmelt upstream, and to man-made "below normal" water year, the 2 ppt and Roe Islands. The primary revisions
factors such as reservoir operations, isohaline would have been required at include:
upstream diversions and export rates, or downstream of Chipps Island for a
EPA concluded that maintaining total of 119 days during the February to t_The ProposedRule stated the criteriaasa
salinity conditions reflectirxg the natural June period. This "number of days" requirement for2 ppt salinity. As discussed mom..'· , fully below, in order tostate the requirementmore
hydrology in the Bay/Delta during the precisely, the final rule languagewill define the
reference period would provide _oLowsalinity in the 2ppt range is being used criteriain terms of micromhos per centimeter
estuarine habitat conditions that protect to describesalinity conditions in the"mixing zone*' specific conductanceat 25*Cinsteadof parts per .
the fish and wildlife resources between freshwatercomingdownstream and thousand salinity. Accordingly.the final rule will

marine watermoving inland from the oceanin state the criteriavalueas "2640m|cromhos/cm,"
response to tidal influences and fluctuations in which is equivalent to 2ppt salinity.Although EPA

· "Water year" type categories in Califorrdarefer freshwateroutflow. This mixing zone generally is restatingthe actual rule languagein the more
to precipitationpatterns forthe year.The standard contains low surface salinity of I to 6 ppt. whereas precise specificconductance language,it vv_/l .

water'year categories are wet. above normal, below ocean salinity is over 30 ppt and freshwater salinity continue to refer to this criteria value as 2 ppt in

normal,dry,.and critically dry years. ' is generallyless than I ppt (Arthur and Ball 1979). this discussion ofthe final rule.
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i'i:'_" ,i} $hZftfr_m wa,teryearcategor/esto.,. .· · , Rule_used data from 1940 to 1L975.This measured by either ofthe first tWa'of
a sfidJn$ scale . Rather than basing the longer period was used because the these approaches only. '-

I'i number of days on data reflecting actual conditions in'the late 1960's to b. Detailed Discussion;
t average salinity iai each of the five , early 1970's did not provide .-
i 'water year types, EPA is basing the . representdtive samples of the possible (1] Proposed Estuarine Habitat Criteria

_, number of days on a "sliding scale" or broad range of hydrological conditions

II:. - "smooth function" that more precisely . in the estuary. The Proposed Rule The Estuarine Habitat criteria
, . states the correlation between suggested that the period 1940-1975 included in the Proposed Rule specified

{![' precipitation and thenuml_er of _tays of '- could be considered representative of the location and number of days that thethe 2 ppt .value, For example, whereas -, the late 1960's to early 1970's because 2 ppt salinity value would need to be
· the previous approach would require the longer period was one of fairly met to protect the designated use. EPA's

' proposed criteria are sho_n in Table 1.the _ame number of days of the 2 ppt ' consistent hydrological conditions
·value for all "above normal" years, the bracketed by the Completion of Shasta .They consisted of 2 ppt salinity·

criteria t2 to be attained for aSpecified.. _ 'sliding scale rectuires fewer number of ' ' Dam on the Sacramento in the early -

· , 'days for ado,"above normS,al" yea/than 1940's an,d by the severe drought of the number of days at Roe Island, Chipps
for a'wet above normal :ye.ai'. In Other mid-1970 s,. ' ..... i ,, - . Island, and at the Sacramento/San ' - ,%

i'i' .words, rather than stating the criteria as .EPA received much comment on the Joaquin River confluence during the -'five discrete points representing Water approach in the Proposed Rule, with period of February through June. The
I "year types, the sliding scale uses all the some commenters arguing convincingly Proposed·Rule provided that the 2 ppt
: data underlying those five points to that the 1940 to 1-975was in fact not one salinity value must be met at the

._. construct a continuous function or line of consistent hydrological conditions, Sacramento/San Joaquin Riverreflecting salinity as a function of flow. since the "leVel of development"_the confluence monitoring station for the ·

i The sliding scale is a more realistic . change in the facilities used for water entire 150 day period from February
description of the relationship between diversion and storage-changed over through June. The number of days of
salinity and flow as it existed at thetime time during this period due to . compliance with the 2 ppt ·value at ·
during which the estuary attained its additional construction activities at the Chipps and Roe Islands were based on
designated uses. ' state, federal, and local levels. EPA the late 1960's to early 1970's "reference

-(ii_ Shift from yearly hydrology to · agrees with these comments and has period" kep-resenting a time i_which;
· monthly hydrology. Instead of basing the reevaluated the historical data to ' the condition s in the estuary w'_!l_ .

· number of compliance days at Chipps account for the effects of the level of ' adequate to protect the designated uses
' and Roe Islands on-the expected development on the salinity regime in , To represent this'reference period, the

hydrological conditions for the entire Suisun Bay. As discussed below, EPA criteria replicated the average number ox
' year, the final criteria base the current has determined that it is appropriate to days in each of the five water year types

·· month's requirements only on the . use the level of development-and during which the 2 ppt salinity value
' previous month's hydrological . -corresponding salinity regime-- occurred at or downstream from each c)f

·conditions. This change requires:that represented by calendar year 1968 as a ·/hese locations during th e historical
these criteria specify a "sliding scale" surrogate for the late 1960's to early ·period 1940-1975. Because no critically
for each month, but allows a much more 1970's referenc e period when the , dry years occurred in the period from
accurate reflection of variations in estuary attained its designated uses. 1940 to 1975, the required number of
natural hyclrology.' (iv) Alternative measures of days for critically dry years was based

(iii] Itevising the data used to reflect attainment. Under the CWA, the State on an extrapolation of the data. In
. more accurately conditions in the Board has the responsibility for addition, in anumber of years in the

estuary during the reference period. As developing an implementation plan,- 1940-1975 period, data existed for flow
explained above, the reference period is including the methodology for conditions in the .estuary but not for
the historical time period when the measuring attainment. Based on the salinity. For these years, the Kimmerer-

" estuary attained its designated uses. In comments received as discussed below, Monismith model (SFEP 1993) was used
the Proposed Rule, EPA used the late EPA believes that attainment could be to estimate 'the salinitY regime based on
1960's to early 1970's as the reference measured at the Roe Island and Chipps the exist_ug flow data.
period because the available Island monitoring sites by any of (1) the The proposed criteria were to be

i! information about the fish and wildlife daily salinity value, (2) the 14-day measured using a 14-day moving
, resources in the Bay/Delta suggests that average salinity, or (3) the "flow average. _3The use of a 14-day moving
. · this time period encompasses the most equivalence '' of the .salinity value, as average allowed the mean location to be

receri{ time period during which the predicted in the recent Contra Costa achieved despite the varying strength of
designated uses were attained. To Water District (CCWD) model described tidal currents during the lunar cycle,
describe hydrological and salinity below. For reasons that are peculiar to because any 14 day period would
conditions in this late 1960's to early that model, attainment at the include the full range of spring and

i:" 1970's reference period, th e Proposed Confluence monitoring site could be neap tidal conditions, t,s
I. '
'l

i'
i·
,.

::,
_ ' *_EPA's proposed Estuarine Habi.tat Criteria were *_A 14 day moving average wouid compute the least hourly, thereby facilitating computation at

i ' i ' staled as a certain number of days when the average salinity for a given day by taking the overall average daily averages.-

' daily near-bottom salinity at each of three locations of daily averages of salinity values for the _' Spring and neap tides refer to the times during
i in the estuary is less than 2 parts per thousand. This measurement day and each of the previous 13 days. the 28 day lunar cycle when tides are strongest andt .,,alinily '._ approximately equivalent lo electrical

· i! conductivity less tharr 2.640 mmhos/cm EC when At the monitoring sites used in the Estuarine - weakest, respectively.
i II corrected to a temperature of 25°C. ltabitat criteria, salinity is generally measured at
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· TABLE 1.--PROPOSED 2 PPT ESTUARINE HABITAT CRITERIA 1 ,

%

Year type Roe Island [km 64] Chipps Island [km 74] Confluence[km 81]

wet 133 days ..................................,...: ............ 148 days ................................................... 150 days.
Above normal ..........................................;.. 105 days ................................................... 144 days ........................................ ......... 150 days.
Below,normal ..................................·.......... 78 days ..................................................... 119 days ....................... ............................ 150 days.
Dry 33 days ...................................;................. 116 days 150 days.
Critically dry. .........;.................................... 0 days ....................................................... 90 days 150 days.

_Numbers indicate the required number of days (based°n a 14-day moving average) at or downstream from each location for the 5-monthpe-
riod from February throughJune.,The water year classifications are identical tothose included in the 1991 Bay/Delta Plan for the Sacramento

:' River Basin. Roe Island salinity shall be measured at the salinity measuring station maintainedby the USBR at Port Chicago (km 64). Chipps Is-
- land salinity shall be measured at the Mallard Slough station, and salinity at the Confluence shall be measured at the Collinsvi!le station, both of

which are maintained by the Califomia Department of Water Resources. The Roe Island number represents the maximum nt'mber of clays of
compliance,basedon theadjustmentdescribedin thetext ......

. . . , ,_ - ....

i
..

A_ explained in more detailin the Virtually all of the changes to the'final the Estuarine Habitat criteria. Is The
PropoSed Rule, the proposed Estuarine 'Estuarine Habitat criteria involve final rule will use this new CCWD
Habitat criteria als ° included a ','trigger" refinements for determining the number model to estimate the number of days
that limited the applicability of the Roe 'of days the salinity standard must be that salinities have been ·less than 2 ppt
Island criteria to wetter years. This met at Chipps and Roe Islands. In historically at each of the compliance
trigger provided that the Roe Island general, these changes either make monitoring stations.
criteria would not apply in a particular certain measurements more accurate or The earlier model used for the
year unless and until the average daily provide a closer approximation of the PropOsed Rule measured salinity one
salinity at Roe Island attained the 2 ppt. natural hydrological cycles. The meter above the bottom. The new CCWD
level through natural uncontrolled changes, which are highly technical, can model measures Salinity measured at
flows. If that occurred, the 2 ppt Salinity be grouped into four broad categories: (i) the surface. There is substantial
value ·would have to be met at Roe underlying computational revisions, (ii) evidence that at salinities near 2 pPt
Island for the number of days specified using a sliding scale, (iii) using monthly there is little variability instratification
in Table 1 (or the number of days left rather than annual compliance; and (iv) so that bottom salinities are ·accurately
in the February to June period, if that alternative measurement of attainment predicted from surface salinities (CCW"D
number was less).'In effect, this of the criteria. These changes to the final 1994; Monismith 1993). Therefore,'
"trigger" provided that'the additional rule are reflected in the final criteria at bottom salinities of 2 .ppt as modeled by
Water needed to move the 2 ppt 40 CFR 13i.37(a)(1). the Kimmerer-Monismith model
isohaline downstream to Roe Island (i) Underlying Computational correspond to surface conductivities
would come from natural storms rather Revisions. , described, as discussed below, in term s
than from reservoir releases or export The firs[ gr°Up of changes in the final of electroconductivity of 2.640 mmhosl
restrictions. This approach helped the . criteria are slight refinements to the cm £C in the CCWD model.
criteria reproduce the natural variability methodology of some of the (Ii) Use of entire basin unimpaired

, in ff_ and quantity of runoff that computations used in the rule. These flow. In calculating the applicable
' existed during the reference period, include: Estuarine Habitat Criteria value, the '..

In the Proposed Rule, EPA requested (I) Updated model correlating salinity Proposed Rule measured flow by
public comment on a number of issues, andflows. As described above, the reference to the.Sacramento Basin Water
including the desirability of stating the Proposed Rule used data from the Year Type classification '. EPA did this
criteria as a "sliding scale" rather than historical period 1940 to 1975 to primarily to simplify calculations and to
by water year categories, the appropriate approximate conditions in the tapered reflect the dominant role cfi Sacramento
compliance measurement period, and late 1960's to early 1970's reference River flows in the Bay/Delta estuary. _e
the appropriate reference period for period. Foryears during that historical Nevertheless. as cc_mmenters noted, in
criteria target levels. EPA has period when actual'salinity data was some circumstances the omission of the
incorporated many of the comments unavailable, the Proposed Rule used the- San Joaquin River basin flows from the

! received on these and other issues in its Kimmerer-Monisrnith model to estimate calculation could significantly overstate
revisions to the Proposed Rule. salinity conditlbns based on. the .,.available flow data. This earlierm0del. ,sThe CCWDre°del'developed by Demnnand

J (2) TeChnical Changes to the Estuarine which was used by the San Francisco Sullivan models salinity at a particular location.whereas the Kirnmeret-Monismith mcide! models

Habitat Criteria Estuary Project (SFEP) (SFEP 1993), was the lOCation ora particular salinity. Thus. the
The fundamental Structure of the ·considered at that time to be the most Kimmerer-Monismithmodel ca.nPredictwhether

Estuarine Habitat criteria in the final ' accurate available for this purpose; the 2 ppt salinity value is upstreamordownstream

· ruleis unchanged from the Proposed Since the Proposed Rule Was published, of a given location whereas the CCWD model can
Rule: The criteria require maintenance · a revised model correlating salinity and t_rPredictlesserifthanthesalinitY2ppt. TheattheCcWDsamemodelPointisiimoregreater'

of the 2 ppt isohaline at or downstream flow has been developed by the CCWD - accurate because it predicts salinity based not only

of one of three monitoring sites in (Denton. R.A. 1993, and Denton, R.A. on flow (asin the l(immerer-Monismith model) but
Suisun Bay during a specified portion of 1994). EPA concluded, and the also based on the location being modeled. Forexample, the relationship between flow and salinity
the February through June period. The participants at the CUW^ scientific is _lightlydifferent at Roe Island than at the .

final criteria continue to require a 2 ppt workshops generally agreed (ICimmerer Confluence. and only the CCWDmodel reflectsthat
salinity value at the Confluence of the 1994b), that the CCWD model is a more difference in the relationship.

'eThe Sacramento River basin usually accounts
Sacramento and San Joaquin rivers each appropriate model to use in developing forabout80%of netDeltaoutflow, with the
day.between February through June in remainder coming primarily from the San Joaquin

all years. : Riverbasin·
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Orunderstate, the actual hydro!0gi_l, continue t° refer t° this criteria value as con&tions under which the'estuary ' ·:
.conditions in the estuary because 2 ppt in this discussion of the final rule. attains its designated uses, the sliding'
· precipitation patterns in thetwo river To do otherwise would unnecessarily scale'results in lower Water costs and, ·

;'. -' basins are not identical. Further, one of confuse the interested scientific and for operational reasons, may. actually
...... :.......the reasons_EPA-Zho--g'-_thethree policy community, which for a number enhance protection of the uses. ·

· locations for compliance {all at or of years has been using the 2 ppt ' Testimony at recent State'Board ?'"" _-''7'
"downstream of the confluence of th e · language'tn its discussion 0fe:auarine. heatings Criticized th e Use'of Watei;'y_a_-

Sacramento and'San Joaquin Rive.rs) habitat criteria. · "· ' 'type categories. Because Water year '_ '
was to give the State Board maximum These revisions to the Underlying .. types can change as the ye_ progresses;
flexibility in determining the'source of computational methodology apply to . criteria based On the' historical mean for
flows to meetthe-Estuarine-Habitat-, '-' theEstuarine Habitat at'all three- ...... .. ......each wa'ter'_'_,'t_p'_"can-c_u'Se'major . ,

'criteria..To reflect the importance of the 'monitoring sites (the COnfit_ence, change s in'project operations.and
. San Joaquin .River basin, the final ..... .Chipps, and Roe Islands). The · · . habitat Conditions if a given .year shifts

: criteria have been revised to measure. - · remaining revisions to the final criteri a.: from one w_iteryear type toanother over :' '
unimpaired flow by reference to both '", pertain primarily to the methodology ' . the coffee Ofthe winter months. For :"-- '
' the Sacramento River basin:: ' : used. in defining the number of days of · example a.late,r season storm could:

-. (SacramentO,' Feather, yUba ,hnd compliance robe metat ChiPps and Roe cause the'Water year type to be · "' "'
American rivers) and the San Joaqfiin Islands. - ' reclassified 'from the below normal "
River basin (Stanislaus_ TUolurnne," . (ii} Using a Sliding Scale. ' ":' ' category to the above normal category_
Merced, and San Joaquin rivers}. EPA In the final Estuarine Habitat Criteria, This shift would increase the number of

· believes that'the Sacramento/San. EPA'is restating the number of days that days the criteria must be met at one of '
· Joaquin Unimpaired Flow index the 2 ppt salinity value must be met as the monitoring sites. Such large and
described bY CUWA is the best a sliding scale correlating the number of . sudden changes are inefficient for water

'statement of how this unimpaired flow days' of compliance with unimpaired, resource management and may harm
-'.. should be (:omputed, and will generally 'fioW_The sliding scale approach has' aquatic resources by dewatering Or

·refer to this index as the "8-River also been called the "continuous .washing away newly spawned eggs. 'Index.:' a? function" or "smooth function" ' -.: ' .Incorporating a sliding scale definition
· (III} "Parts per t.housand-';.versus, approach: This approach replaces the

"electroconducti_qty'; The Proposed Proposed Rule's statement of the criteri a 6f the criteria would likely e'/rse'the ?'''''·. actual operational procedures necessary
Rule Stated the criteria asa requirement as a single fixed number of days of . ·
for 2 ppt salin'ity at'the three ' compliance for each of the five water; . .to meet the criteria and would avoid the
compliance stations for varying year categories. Theprevious approach, relatively sudden, large scale changes in
numbers of days. In order to state the did not account for the substantial operationsthat might come from a .

· requirement more precisely, the final differences in hydrological conditions sudden shift in the determination of
· 'within wateryear types. For example, an ' year type as.spring progresses. -

· rule language will define the criteria in. "above normal" water year type could . '" The comments EPA received'on the ......
terms of millimhos per Centimeter _- Proposed Rule were generally
eiectroconductivity or "mmhos/cm EC" 'range from a wet "above normal" year
instead of parts per thousand salinity, to a dry "above normal" year. Given the supportive Of this change in approach
This change iS bdih-g_'a-cr6'i_)-Z_nE)-r_n-.... extremevariation-of hydrological .... i. (CUWA 1994a,-C_,alifomiaDWR.1994,
the final'rule to the more traditional ' - conditions in the Bay/Delta, these . NHI 1994, and Kimmere r !994a}. Both

variations within each of the five .; !written Comments and the discussions.
methodology for measuring fresh water, standard water years types are . .. at the CUWA scientific workshops"salinity. Accordingly, the final rule will'

· state the criteria value as ,2.640 substantial,,and should be factored into offered several suggestions a.S.to how the
· the calculation of the number of days of ' sliding scale function should b_

mmhos/cm CC," which is eqfiivalent to compliance with the 2 ppi salinity formulated.
2 ppt salinity..: There are two major comporlents to

Although EPA is restatin g the actual criteria.' The sliding scale, approach addresses the sliding scale approach. First, the
· rule language in the more precise this problem by transformingthe . shape of the scale must be determined.

electro_onductivity langu'age, it will average salinity values for the five Second, the actual scaled values must
discrete water year categories into a be determined.

"As stated on page 3 of Appendix 1 t0 the (I} Defining the sliding scale. ThereCaliforniaUrbanWater'Agencies more precise equation {graphically, a
"Recommendationsto the State Water Resources single line or curve} correlating the are a number of possible mathematical
ControlBoardfora CoordinatedEstuartne number of days df compliance with the definitions of a sliding scale, including
Protectio. Program for the San Francisco Bay- specific observed hydrological _ {a}a straight line, Co}a quadratic
Sacramento and San Joaquin River Delta Estuary"
datedAugust25. 1994. tho Sacramento/San Jdaquin conditions. This sliding scale appr°ach equation, or {c) a logistic equation.'"In the Proposed Rule, EPA suggested
Unimpaired Flow Index "shall be computed as the would result in the same average
sumof fie_'sat the following stations: number of days of compliance'for each that a quadratic equation could be used

1.SacramentoRiver atBandBridge. near Red year type, and therefore represents the to define the sliding scale. After .
Bluff reviewing the public comments. EPAsame level of protection for the

2. FeatherRiver.total in'flowtoOrovilleReservoir Estuarine Habitat .use as the Proposed ' has concluded that the Estuarine Habitat3. Yuba River at Smartvillo
4. American River.totalinflowto Folsom Rule. The new approach, however, more criteria should be stated as a logisti(:

R_servoir accurately reflectsdifferences within equation defining the sliding scale. Dr.' .
5.StanislausRiver.totalinflow to New Melones - water year categories, thereby allowing Wire Kimmere r, in his comments on the

Reservoir a more accurate reflection of the natural Proposed Rule {Kimmerer 1994a), noted ,,
6. TuolumneRiver.totalinflow to Don Pedro hydrological cycles representative of the that the logistic model is "appropriateReservoir

' ' reference period ne_:essary_for ..... :
7. Merced Rivet..t0talJnfi'ow_to_Exchequer__ ..... -_rot6ctic)'ri o_ ihe 'uSe. ...... . , ' "Th_Stah'a_a-f6F-m_fih-e_'¥ylS_'_tequationsReservoir are (a}a straight line (y=a+b'x}. {b) a quadratic

· 8. SanJoaquin River. total inflow to Millerton In addition, while the sliding scale equation {y=a+b*x+c'x2) or {c)a Ipgtstic equation
· Lake.': : approach equally represents the (y,.ll{l+e-_,*b**,).

,,. *..

4'

_ . ......
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for a relationship between a
dichotomous variable (i.e. compliance
or n ° compliance) and a continuous
variable," A logistic model cannot
require ·fewer than 0 or more than the
number,of, days available in the month, . .
whereas linear equations (such as one . ,
included in written comments of CCWD
(CCWD 1994)Or quadratic equations .

' (such as the one EPA suggested in the-' ' ,._
;Proposed Rule) can result in unrealistic :...,_

· extrapolations (e,g,, resulting in the - _'._.i"
criteria having to be met less than zero:" . j

'-'. days or more than_the number of ' ' · . ._
poSSible days each month). 19 ' · . · ' - ":

.. / Kimmerer suggested a sliding scale ' _ ' ,
:.based on logistic equations that.stated- - ....

· . the' percentage number of days of' '- - , .- - -_
Compliance during the February to June' · ..... :_-i

_, period as a function of the unimpaired _ " '" '-,_"

for those five months. An example -._,._i_..:._;'i_-
flow
of graphic representations of these'

-equations for Roe Island is shown in ----?;
Figure 1. EPA has adopted this basic ' _-_.- ;,_

, approach; however, as discussed below, -_._
EPA has revised the logistic equations to , .i

' - re'fiect monthly computations of 'i_
compliance. · - . , '.
8UtlngCode651G.,6G_ ' -
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·,_While uncommon in some fields, the logistic ' dynamics, or how many individuals are infected or of days of.attainment of Ihe 2 ppt value(the
equation is the basic.of many ecoiosical models; healthy in epldemlological studi_l.-ln eaehca_, dichotomous variable! against unimpaired flow (as
especially for population dynamics and the dichotomous, variables are'arrayed along time as the continuous variable}. The logistic model also '
epidemiology. In these ecological applications, the the continuous variable. !n Ix_th'cases. also. the' provides' that no less than 0 and no more than the
logisti'c model'is use Julbecause of th_.nature of the . function is constrained between 0 and the total toial'number of days in the month can be required
dichotomous {,'ariables(such as how many . ' ' popttlation size. Which is biologically realistic. EPA' ' -.
individuals a{'ealive or daad In population : i'susing the)og,isti c .equation to modelthe number for att_iinmenl." "

.-_
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] - ,.. Figure 1. Predicted. number of days of compliance with 2 ppt"_---'
criteria during February to June at four levels' of development

across a range of unimpaired flowS. .
i
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i! 81LUNG COOE IE_
,; (il) Selecting sliding scale values: the bracketed by _e completion of Shasta how much water actually made its way.Dam on the Sacramento in the early down the rivers into Suisun Bay. In
j reference period that would reflect 1940's and by the severe drought of the other words, the level of development;

protection o/the designated uses. mid-1970's, independent of the amount of rainfall,
Having concluded that the logistic EPA received substantial comment would affect the number of days that the

, equation is the best form of sliding scale . about its choice of an historical -- .2 ppt salinity value was attained in
for the Estuarine Habitat criteria, EPA reference period to define the targeted Suisun Bay. Without accounting for the
still needed to determine the level of protection for the Estuarine level of development, it would be hard
appropriate reference period reflected in Habitat criteria. One group of comments to use rainfall data from the 1940's to
that logistic equation, criticized the choice of the years represent conditions in the late 1960's

In the Proposed Rule, EPA chose as included in the reference period, to early 1970's.
the reference period the late 1960's to Various other historical periods were EPA is persuaded that addressing
early 1970's. Available information discussed by different commenters as these concerns about the effects of the
suggesfed that during thi.s period the alternatives. (Bay Institute 1994, level of development on resulting ......
estuarine conditions were able t° salinity, criferia is, to a certain extent,
support the designated uses. To describe California DWR 1994, and NHI 1994).EPA's specific responses to these appropriate. EPA and others (notably,

' the conditions in this late 1960's to comments are in the comment response the CUWA scientific workshops) have
early 1970's reference period, the document included in the record to this presented and discussed methods for
Proposed Rule used hydrological and rule. accounting for the level of development.
salinity data from 1940 to 1975. This The Final Rule includes a
longer period was used because the A second set of comments raised a straightforward approach to this issue.

· actual conditions in the late 1960's to. more fundamental problem with the use Standard statistical regression analysis
early 1970's did not provide oran historical reference period. These Was used to isolate theeffects on the :
representative samples of the possible comments argued that the choice of any number of days of 2 ppt salinity of (1)

i. broad range of precipitation conditions particular historical reference period the level of development, represented
: in the estuary? The Proposed Rule was inherently suspect if it could not by calendar year, 21 and (2) precipitation .

suggested that the period 1940-1975 account for the changing "level of {Kimmerer lgg4b; Ferreira and Meyer .
· i could be considered representative of development" (that is, the changing
· the late 1960's to early 1970's because system of dams, diversion facilities, ', The use of the calendaryearas asurrogatelor

the longer period was one of fairly storage reservoirs, etc.) during the 1940 the level of development is reasonable up until the 'i: consistent hydrological conditions to 1970 p_e_r/od(California DWR 1994). late 197o's. becauseup until that time there was a

For example, if exactly the same amount fairly consistent increaseyear-by-yearin the
; :n In fact, no dry or critically dry years, and only of precipitation had fallen in each of number and capacity of diversion and storagefacilities, and the significant changes fo the salimty

1 uae above normal year occurred during the late 1940 and 1970, the different "level of regime imposed by the 1978 Delta Plan had not vet 'i
· 19G0's to early 1O70's. de%elopment" in each year would affect taken effect. ]

t
'1
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1994). This statistical pr°COdur° (flow) and the changinglevel of experienced only one hydrological
· allowed EPA to separate tho effects of development over time. Figure I shows scenario: the purpose of the regression

· year-to-year variability in precipitation several "slices, of the curved plane in equation s for these four different years
from tho effects of increased levels of Figure 2. Each of these different slices is to show how that particular level of
upstream development? corresponds to a particular year's level development would have influenced the

Th e results of t_ese recomputations of development (1940, 1958,.1968, and position of the 2 ppt isohaline over the
are shown graphically in Figures I and 1975), and showhow the number of 2 entire range of possible hydrological
2. The response surface or curved plane ppt days would have varied over conditions.
in Figure 2 shows how the number of different hydrological conditions at that

· days of 2 ppt salinity at Roe Island . ' year's level of development, mt.usG c°m_
·changes*with both the precipitation Historically, of course, each year ,
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Figure 2. Predicted number of days of compliance With 2 ppt-*": ,-:i-.:.
; :. criteria during Feb-jUn period, showing relationship, ito (I) .....":. '

'-._increasing level of development represented by calendar year
· : and (2) unimpaired flow. .....

. . .' _ -. .'- .

.: . ' ..

mt.u_ cOm__ would have been protected under the data for'Winter run Chinook salmon. ':
Having adjusted the historical data to level of development present in 1968. [Herbold et al. 1992). '-.

account for the effects of the level of EPA chose the 1968 level of In choosing a particular year, EPA is
development, EPA must still determine .development because the best available not suggesting that the particular
the appropriate reference period for information indicates that at that time, hydrological conditions in 1968 are
'defining the final criteria. The final salinity conditions in the Bay/Delta being replicated. Instead, the use of an
criteria must adequately reflect were adequate to protect the estuarine individual calendar year appears to be*
conditions in the estuary at a time .. 'habitat. As explained in the Proposed a reasonable surrogate for the level of
Period during which the estuary Rule, EPA, NMFS, and USFWS have development for that period. As the' -
attained the designated uses, regardless called for a level of protection equal to graph in Figure 2 suggests, there Would
of the causes of degradation to the 'that which existed in the late' 1960's ahd not be..a substantial difference between· early 1970's. EPA believes that the fish number of days of meeting the 2 ppt
waterbody. - population data summarized in the San salinity value in 1968 versus 1967 or ·

In the final .rule, EPA is establishing Francisco Estuary Project's Status and 1969.-EPA has chosen the 1968 value as
Estuarine Habitat criteria that replicate Trends Report document the precipitous a reaSOnable representation of the .'
the "level of development" existing in ' and Unreversed decline of the most period in which the estuary was
1968. The intent of these Criteria is to abundant species beginning in 1970.' attaining its designated uses. ' * ' '
protect the Estuarine Habitat designated (Herbold et al. 1992]. This downward If the Es.tuarine Habitat criteria'were
use to the same degree that these uses trend is also apparent in the population stated on an annual basis as it was in

· - . .

- -' ·22!n thatthisstatisticalprocedureallowedthe " descriptionof historicalhydrologicalconditioh_ (whenaccuraterecordswerefirstavailable)to 1978'
effectofthechanginglevelof developmenttobe' - essentiallydisappears.Totakeadvantageofall (whenthehydrological,conditionsin theDeltawere
controlled,theissueoftheproperdataset(i.e.. appropriatehistoricaldata,inperformingthese firstsubstantiallyaffectedbytheregulatory . . *
gr0up-ofreferenceyears)tobeincludedin the computationsEPAuseddatafromtheyears1930 measuresadoptedbytheStateBoard}.'
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the Proposed Rule_ the lo,tic equation . scenario Would have provided at least more pre_.isely ties the salinity
corresponding to tho 1968 line in Figurq--: one high water period for the estuarine ' conditions affecting Estuarine Habitat

: 1would serve as the criteria's sliding habitat uses. with natural hydrological cycles
scale correlating tho number of days of A related issue raised by the reflecting the time when the estuary
meeting the 2 ppt salinity value with comments and in the CUWA scientific attained its designated uses. and is

.annual unimpaired flow. As degcribed workshops was the problem of how to. therefore consistent with EPA's overall
below, however, this annual sliding' develop compliance strategies for a approach to protecting the Estuarine

' scale must still be transformed into ' · given year based on a forecast of .:- Habitat designated use.

monthly sliding scales. ' .hydrological conditions expected during Developing monthly sliding scoles.
·(iii) Moving to Monthly Compliance. the following months. EPA agrees that ,: 'EPA has also refined the fma rule to this forecasting is unreliable, especially EPA's analysis, indicated that the

" '- restate the Estusrine Habitat criteria on for the criticaI February and March .required number of days. of compliance
- "/month,by-month basis, rather than as months Which are typically the months with the 2 ppt criteria 'in a given month

a single number of days of compliance of most variable precipitation. Sliding could bequite accurately predicted from
. covering the entire February to June scales such as Figure I (for Roe Island), logistic models using unimpaired flows

i[ period. :.... which apply to the entire February to of any of (a) the current month, (b) the'
EPA received comments Suggesting ` l.une period of protection, still require previous month, (c] the previous two

· ,that the number of days of meeting the the project operators to forecast future months, or (d) the previous and current
:2 ppt salinity value at C._pps and Roe hydrological conditions to meet the' · -month. Including the actual unimpaired
Islands should be stated solely, or 'expected number of days of attainment · flows of the current month, however,
largely, in reference to the patterns of with the 2 ppt criteria. For example, if did not improve model performance
precipitation that coulddirectly affect February and March are wet, project .and, in practice, the actual unimpaired
estuarine habitat during the period operators have to forecast weather flow of the current month cannot be

' intended for protection. For example, patterns for April to June to determine known accurately until the month is
· criteria' that are designed to Protect whether theyshould operate their over. EPA has, tl_erefore, restated the

conditions hi the February-June period projects to meet a substantial number of criteria using the logistic equations
Sho/lld reference only the unimpaired days of attaining the 2 ppt salinity value described above, but only for one month
flows of February-June (or, possibly, at Chipps or Roe Island (forecasting that .at a time based on the preceding .

'January-June). Including precipitation' the whole period will continue to be month's unimpaired flow. '-_,_,.. ;
in months outside of this February-Jthte wet) Ora lesser number of days. For eiample, the measured . ·

· period could lead to inaccuracies in the (fo_casting that the remaining months unimpaired flow in January would be
criteria for February-June that could. . will be.dry). Thus, the annual or five used to set the nUmber of.days of
unnecessarily affect water project month approach described above and compliance with the 2 ppt criteria at the
operations or inadequately protect the shown for Roe Island in Figure 1 would Chipps and Roe Island locations.
designated u_es: This same problem not address th e issue of unreliable Similarly, measured unimpaired flow in
could exist ti/thin the February-June forecasts. February is used to set March's
period. For example, if in a given year To address this uncertainty in requirement. This approach has been

,_ the precipitation in February is ' forecasting long range hydrology, and to labeled the "l_revious Month's 8-River
" substantial, but the following months provide criteria that more closely reflect

'"'. are very dry, the overall period of the natural hydrology actually affecting Index" (PMI) approach. To make this

_" February-June would be considered the estuarine habitat, EPA is in the final approach work, the sliding scales '_i very dry and/using the sliding scale for rule restating.the Estuarine Habitat exemplified (for Roe Island) in Figure 1. the entire FebruarY-June period, the criteria on a month-by-month basis, have been transformed into monthly
_i" number of days of compliance with the That is, the final criteria define the sliding scales. These monthly logistic

I 2 ppt salinity value at Chipps or Roe ' required number of days of compliance equations for both Chipps and RoeIsland would be very low. This result for a particular month solely by islands are shown graphically in Figure
!'.: may contradict the actual natural reference to the hydrological conditions 3.
! hydrological cycle, which under this of the, previous month. This approach alu.tso coo_ s,sso..m-p
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-Two technical/-evisions 'are being Island for the entire month of February. protected at the Chipps and Roe Island
made to the criteria values generated by This would "trigger" the Roe Island monitoring sites if the modeled "flow

, these monthly Sliding scale equations, criteria in March. If the sliding scale, equivalent" of the applicable 2 ppt
-:, First. to facilitate compliance, the PMI-based calculation required 31 days criteria is provided. According to the
:. number of days resulting from the of compliance at Roe Island in March in CCWD model,: the steady state flow s that

....: monthly equations will be rounded up this scenario, compliance for April (for would satisfy these flow equivalent
or down to the nearest whole, number. 13 days. for example} would also be requirements are 29,220 cubic feet per
Second, at extremely low flows, the . triggered, since the 2 ppt would be met second (cfs) for the Roe Island
monthly equation s includeunjustified during the last 14 days of March. If morn'toting site and 11,400 cfs for the
extrapolations beyond the existing data. April is a dry month, the 2 ppt criteria Chipps Island monitoring site {Denton,

, : For that reason, when the previous could be met for the required 13 days - pets. comm.}. This "flow equivalence"
.- month's index is less than 500,000 acre- early in the month, the 14-day moving measure of attainment with the criteria

·" feet, the number _)fdays of compliance average salinity in the last half of April ' would not be available' at the
re(_uired for the.current month shkll be would nevergo below 2 ppt at Roe . . Confluence monitoring site becauseof
zero." Island, and the Roe Island criteria .... 'assumptions in the CCWD model'about

Revising the _oe Island "trlgger"for would not be triggered for May at ali. antecedent condition s in Suisun Bay?
monthly compliance. As a result, of the Although somewhat complicated, this Accordingly, the State Board could
above changes to the Estuarine Habitat'. monthly mggering mechanism is adopt an implementation plan
criteria, the "trigger" for the Roe Island essential to assure that the criteria providing that project operators would
location must be restated as a month-to- applicable in a given month reflect the attain the criteria in any one of three
month' trigger. The Proposed Rule actual distribution of storm events ways: (1) the daily salinity value meets
stated, in effect, that if the salinity' 'throughout the February to June. the requirement, (2) the 14;day moving
dropped below 2 ppt at Rob Island at compliance period. As explained in average salinity meets the requirement,
'any time during the February to June more detail above, accounting'for the or (3) at the Chipps and Roe Island
period due to uncontrolled hydrologic natural hydrologic cycles in a mRnner monitoring sites, the system is operated
conditions, the Roe Island requirements reflecting the reference period assures on that day so as to meet the _9_w,.. '.
were "triggered" for the remainder, of protection of the.designated uses equivalent," using the CCWD mo-del, of
the February to June compli/nce period, without unnecessarily affecting water the stated salinity criteria. EPA notes
In the final rule, the "trigger" is project operations. ' that the available modeling data
evaluated on a monthly basis. If the 14- {iv) Alternative MeasuresofAttaining indicate that under most circumstances,
day moving average salinity at Roe. the Criteria.. the most efficient approach (in terms of
Island falls below 2 ppt on any day In the Proposed Rule, EPA indicated water usage}to meeting the criteria
during the last 14 days of a month, . that it believed a State Board woul.d be to attain the specified salinity
compliance with the Roe Island criteria implementation plan that relied on the value rather than the alternative flow
would be "triggered" for the following _linity-fiow models, without making equivalent..,

'·I month, additional allowances for "confidence

i For example, assume that the sliding intervals", would adequately protect the c. ReVised EStuarine Habitat Criteriascale of unimpaired flow {PMI) for designated uses. EPA's further review of Final estuarine habitat criteria

January indicates that the 2 ppt salinity the comments and continued reflecting the changes discussed above· value shall be attained for 18 days at discussions with the project operators · are shown below at 40 CFR 131.37(a)(1).
I Roe Island in February, if the Roe Island has confirmed this belief. These revised criteria provide the many

criteria is."triggered." If the 14-day In addition, EPA believes that the equations necessary to define month-by-:
moving average salinity ·in the last part Estuarine Habitat use would be _ month sliding sca!es and, thereby, the
of January is below 2 ppt at Roe Island, protected if the Estuarine Habitat applicable criteria.
the Roe Island criteria would in fact be ·criteria are directly measured as either For illustration purposes only, Table
triggered for 18 days in February. a daily salinity value or as a 14-day 2 presents representative examples of
Assume then that the system is operated moving average salinity value. Further, the required number of days of
t ° meet the 18 days in February, but that EPA's review of the new CCWD mode! compliance in different months across d
a large storm in mid-February_esults in correlating flow and salinity suggests range of possible values of the PMI
the Salinitie s of less than 2 ppt at Roe that the Estuarine Habitat use would be index of unimpaired flow.

· . ChippsIsland RoeIsland(if triggered)
PMI

Feb Mar Apr . May Jun Feb Mar Apr I May
-.

:! 1000 ................... 31 2' . 0 CI ' 13 4 2 (

I - 1250 ..................................... 7 0 0 17 7 -4 (
. 1500 ...................................... 15' 0 0 19 10 .8 (
i 1750 ...................................... 21 0 0 21 13 11 (
:. 2000 ...................................... 26 .1 0 22 16 15 (

2500 ...................................... 29 16 ' 1 24 20 21 ,'
· 3000 ...................................... 29 .- . 29 7 25 24 25 f

4000 ...................................... 30 31 25 26 27 28 1l
i 5000 ........................................................................... -29 ...... 27 29 29 2(

'.XThat is. to make this finding tha_ the "flow make sssumplions i. the CCWD model Ihs! the 2 find that the "flow e(iuivslence" st the Conf4uence _.
equivalence" would protect the designated use at ppt salinity value was actually being attained st the is protective.
the Chipps and Roe Island locations. EPA had to Confluence. Given that. a_umption. EPA cannot

t
tl



:. '.;:[ .... ' ..... . .." .':'f 'l" _,'. i, :i..(:_:'': , . · " : /....'""'""' "'"' _...... ""_?":':'_il ';: ""' *"." :: . , , x . ·' .... ; ·
o.... -..? , · .. . . ..

Register / Vol. 60. No. 15 ,I Tuesday. JanUaiy ' 24,, 1995 I Rules and Regulations 4681 :
I I i i i i

' Chipps Island / Roe Island (if triggered)
PMI

· Feb Mar Apr May Jun Feb Mar Apr . May .

6000 ................ ................... ................... 30: 28 30 30 2f
J

Table 2. Examples of required number of days of compliance for each month across a range of possible values Of the 8-River Index for the
prior month (PMI). - ..

2. Fish M_Iratfo n Criteria environment for anadromous or other ...LINGCOOE_ '
fish species." (1991 Bay/Delta Plan at 4-

a. Overview 1). The migratory fish species associated
(1) Importance of the FishMigration with the cold fresh-water'environment . ';

and Cold Freshwater Habitat Criteria. in the Bay/Delta are chinook salmon -
The State's designated uses for the Bay/ [On(:orhynchus tshawytscha) and ' thereis substantialoverlapbetweenthembecause
Delta' include Cold Fresh-Water Habitat steelhead trout (Oncorhynchus many of the factorsaffectingthe ColdFresh-Water
"to sustain aquatic resources associated mykiss).Z4 Habitatusealsoaffectthoseanadmmousfishes

.. with a coldwater environment," and migrating through the Delta to the ocean. Because
· , ' of this overlap, this rule will. in protecting Fish

Fish Migration to [p]rovide[ ] a Z.The Slate Board hasddsignated both of'these Migration. benefit the Cold Fresh-Water Habitat use
migration route and temporary aquatic usesfor the Bay/Delta estuary. However. in practice-- . .. as well. ..
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Currently there are four distinct and streams will be sustainable, oil a As its criteria, EPA proposed a set of
populations of salmon in the :' long-term basis, at levels not less than index values representing successful
Sacramento/San Joaquin river systems, twice the average levels'qttained during salmon migration sufficient to protect
each name-d for the season of their' the period 1967-1991. * *' *" Central the designated use. EPA established
migration upstream as adults. The fall- Valley Project Improvement Act these target criteria index values by
run population is now the most § 3406Co)(1), P.L. 102-575. taking a set of USFWS "
numerous. The San J0aquin River (2) Proposed RUle. Many different recommendations of management
system supports only a fall-run 'factors affect the ability of salmon and measures that would protect the salmon
population; the San Joaquin River. steelhead t° successfully migrate resoui'ce, and translated (using the

· spring-run became extirpated in the - · through the'Delta to the-ocean, These USFWS model equations) those
'-1940'.s. -The sacramento River system include Water'temperature', flow rates,· protective management measures into
still suppOrts small winter-run_ spring:- diversions, operation ·of'pumping ,. - inde x values/In other words, the criteria
run and late fail .run populatio TM, but facilities, and gate closures regulating .' index-values represented the level of
these populations have all declined, the direction of Water flows through the salmon migration survival through the. ,

· dramatically in recent years(USFWS myriad channels and sloughs in the:, ' Delta that would occur if this particul ar
1992a, WRINT-USFWS:--, 7; California Delta. Clearly'.-any numberer beneficial set of protective management measures
DFG 1992a, WRINT'DFG-14). The . combinations of these factors could ' . wei'e adopted. The intent was not to
winter-run ·population is now listed as result in COnditions that provide for mandate those particular management
threatened under the ESA. The spring- successful migration and protection of measures. Rather, it was to set a ,
run population has recently reached low the designated use. Accordingly, in performance standard--measured by the
enough levels to be recognized as a formulating its Proposed Rule, EPA criteria index value--for salmon
species of s_ecial concern by the State concluded that it would state its criteria survival..To attain the goal, the State
of Califof'nia, and NMFS has recently generally, measuring the suCceSs of Board would use either the specific
included the spring-run in its status salmon in migrating through the Delta. · management measures recommended by
review of salmon on the northwest coast That is, EPA would state goals that (1) U SFWS, or any other combination of
of the United States (59 FR 46808 (09/ called for a certain percentage of salmon ,measures that would yield the same
12/94)]. to be able to survive their passage level of survival of migrating salmon.

Steelhead trout are also cold fresh- through the Delta, and (2) that.could be The Proposed Rule, named its criteria
water migratory fish within the . achier.ed bY any of a numbe r of different index values "salmon smelt survival
Sacramento River System. They have management measures. In this way, the index criteria." For each of the -
suffered a 90 perCent decline since the State BOard would have maximum Sacramento and San Joaquin River .
late 1960's, and are supported largely by latitude to find combinations of systems, the criteria provided a salmon - :
hatchery production (CDFG 1992a, · , management measures that would attain smelt survival index equation (i.e. a
WRINT-DFG-14]. - ' the salmon survival goal. ' . USFWS model equation)and a set of

Salmon and steelhead migrating In order to quanti_ the success of . index'¥alues to be atta'med. The index
through the Delta tÙthe ocean are. migrating salmon in passing through the equation for each river'quantified and
subject to increased mortality when ' Delta, EPA relied on "salmOn smelt, predicted the survival Of salmon smelt'

I exposed to high temperatures and lo w survival models" developed by the . migrating through the Delta· ': '' :
flows aild when diverted out of the USFWS, one for the Sacramento River .' The USFWS equations and. EPA'.s '

', main channels of the Sacramento and and one for the San Joaquin RiVer. 2s Proposed Rule both "scaled" the index - :
Sar_.Joaqu_vers into less suitable ' These salmon smelt survival models are values tea scale.of 0 to 1.;This was done

i habitaL Those fish diverted from the mathematical equations stating the , by dividing experimental releas e results -
main river channels into the central and relationship between specific variables by a constant of 1.8 (the highest release.
south Delta. are also subject to increased in the Delta (Water flow rates, diversions result).'In the final rule, EPA is not , '
mortality because ·of several factors - into the central Delta, etc.) and salmon "scaling'" its criteria values. It is
including higher temperatures, smelt survival. 26 To predict the effect of important to realize that criteria index
increased predation and increase d a particular set of management measures values in' the final rule are/lot actual
entrainment at the State and Federal (for example, a specified minimum flow - survival estimates (such as a percentag e
pumping plants in the south Delta and a specified maximum export flow), of smelt surviving), but indices showing
(USFWS 1992a]. ' '_ survival relative to other index values. 28

State and federal legiSlat°rs-have EPA inserts the management measures
into the model equation. The model In the Proposed Rule, the index

recognized the serious threat to the - values contained in the criteria varied
continued existence of migratory fi,shes equation then generates an "indexvalue" representing the relative success' according to the standard, five water · .
·in the Bay/Delta. In 1988, the California of salmon migrating through the Delta year tYpes-=each water year type had a
state legislature mandated a restoration while that set of management measures " :
goal of doubling natural salmo n and is being implemented. 27 these USFWS models yield index values that are
steelhead production by the year 2000, literally"percentages" of the salmon smolts

· survivingthroughtheDelta.All L?attiesappearto
and required development of aplanto zsA "smelt" is asalmonin theprocessof agree,however,thattheseindex valuesdo in faa ':
meet this goal. Salmon, .Steelhead Trout, acclimatingto thechangefromafreshwaterto'a representtherelativesurvivalcomparedto other
and Anadrom. ous Fisheries Program Act; saltwaterenvironment.Thisoccurswhenyoung indexvalues.Tht_rpreambleandaccompanying

codified at Cal. Fish & Game Code salmonmigratedownstreamthroughtheDeltato rule will generallyrefertothesevaluesas index
§ 6900 et seq. (West 1991). Als0, the , theocean. .. valuesratherthanaspercentages,
United States Congress recently enacted *aThesesalmonsmeltsurvival indexequations _oForexample,historically,theSanJoaquinRiverwerebasedin largepanon theresultsof tag8ed* indexvaluehasreacheda numberashighas1.5
the Central Valley Project Improvement fishreleaseandrecaptureexperimentsdesignedto (whichWasattainedin anexperimentalreleaseat
Act (CVPIA), which requires that a · measureandcomparesalmonsmeltsurvivalunder JerseyPoint).Forcomparison,theaverageSan
program be developed and implemented a numberof differentphysicalconditionsof varying Joaquinsurvival indexvaluedurln8 !ow flowyeats

migrationpathways,watertemperatures,flowrates, Is0.09.This 0.09indexvaluerepresents
to make "all reasonable efforts to ensure andratesof waterexpofisfromtheDella. approximately S smolt recoveriesfrom areleaseof i!that *. * ' natural production of aTTherewassomedisagreementamongthe ' SO.O00fish at Mossdale.55milesupstreamof the

Lanadrol_13°us fish in Central Valley rivers conunenteraon theProposedRuleal.to whether rec°verysiteat Chip.psIsland. ' · 'ii'

· j
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index 'value to be attained' zo'_ ..... Propos' ............ reiie?d ''...... been 'articul ar ":The ed RUle also 'on the'"i'_ actual index'valueS'haVe sfi tO '" ":'"
. The index values were to be attained by criteria index equations to determine approximately replicate the survival

implementing management measures whether the critl_a were being attained, values that would be attained if a series
affecting th e variables included.in the In effect, attainment would be assumed of management measures (flow
index equations. For the Sacramento if the State adopted an implementation requirements, export restrictions,

-- River, the index equation described a plan with a set of measures (export barriers, etc.) recommended by the
relatioriship between smolt survival and restrictions, flow requirements, etc.) USFWS based on the work of the Delta

. three variables: water temperature, that, when computed in the index . Team of th e Five Agency Chinook
water diversion out of the mainstem equations, resulted in the criteria index Salmon Committee were implemented.
Sacr ,a,mento River, and water export value. ` The tagged-fish release results indicate

? rates. For the San Joaquin. the variables .(3] Final Criieria. EPAreceived ' .that these Or equivalent
management

· were river flow rates, water diversion substantial comment _n its Proposed measures are necessary to protect the
· . into the Uppei' Old River, and export · .' Fish Migration criteria. In'addition,. Fish Migration designated use o n the

"[! rates.' . .' '. -' - · CUWA sp0nsored a number Of scientific · San Joaquin. ' .
· ' The Proposed Rule included index .workshops to discuss the PropOsed . .{ii) The criteria have beenrestated as

I[ values generally representing the Rule, and EPA Participated in thes e _ slidingscales or continuous functions.

, modeled results of the management discussions. In response to the · , t As described in EPA's alternative

'ii meas_ures developed by the USFWS comments and scientific workshop s, f6rmulation of the Fish Migrationbased on the work of the Delta Team of EPA developed a revised approach to cri/eria referenced in the Notice of ..
, .:, - the Five Agency Chinook Salmon - : the Fish'Migration criteria, which was Availability, 59 FR 44095, and as in the

.- ! Committee? These management s'ummarized in the documents made . case of the Estuarine Habitat criteria
measures consist of export limits, availableto the public in EPA's Notice discussed above, stating the criteria

]ii[ii minimum flows, channel gate closures,' of Availability published in the Federal:inde x values with reference to the five

etc,, duripg'critical periods inthe year. Register on August 26, 1994 (59 FR ' water year types may create problems a2
· 'The estimated effects of these : 4409.5). · ' in protecting the Fish Migration'uSe.

management' measures on smolt' survival The final rule maintains the Accordingly, the final criteria index -
'were calculated using the criteria index fundamental approach of the Proposed values are expressed as a continuous.

·' - equations? EPA concluded that these Rule, but it has been revised in a function.
management measures, and the number of ways to address several ' (iii) Direct experimental
associated Criteria'index values, would concerns. The major changes are: ' · measurements of salmon survival ,
lead to the protection of the designated (i) The methodology for establishing through the. Delta will be use"B',t_''_' :
Fish Migration use. - the criteria index values has been estimate attainment of the criteria,

The resulting criteria index values '" - revised. Consistent with the discussion insteadof relying on estimates of' -
were also consistent with the .' . . in the materials made a/,ailable in the attainment generated by the criteria'
recommendations oft he Interagency :Notice of Availability, the criteria values index'equations, This change allows the
Statement of Principles Signed by EPA, on the Sacramento and San/oaquin . state Board more flexibility,to develop
NMFS, and USFWS, which Called for a River systems are 'described separately- implementation measures because it
level of protection for aquatic resources and the index values have been derived do_ not tie attainment of the criteria to

. .equivalent to the level existing in the in different ways. the particular variables (exports, flows,
late 1960's to early 1970's. To make this (a) On the Sacramento River, the -etc.) included in the criteria index

criteria index values vary according to

"!i,! comparison. EPA compared its equations. This also transforms the final

proposed criteria index values with the the water temperature at Miller Park.
index values attained hist°rically on the "Ceiling" and "floor" criteria index criteria into an explicit"'Performance
two river systems. See generally the values are included to reflect the fact standard", in which the criteria index

: discussion in. the preamble to the that at very high water temperatures, the values serve as the statement of desired
i P_:oposed Rule at 59 FR 824. The Fish Migration use needs additional' protection for the Fish Migration use.
I' proposed Sacramento River criteria ' protection, and at very Iow water b. Detailed Discussion
i index ·values represented overall temperatures, temperature is unlikely to
_ protection for the Fish Migration use at affect fish migration. The actual ir/dex (I) Proposed Rule

approximately the 1956-1970 historical values have been set to replicate the To protect the Fish Migration
level, whereas the proposed San Joaquin survival values that would be attained if' designated use, the Proposed Rule
River criteria index values represented . the Delta Cross-Channel az were Closed ' included "salmo n smolt survival index
slightly better protection than the 1956- during the critical migration period. The criteria." For each of the Sacramento

. i 1970 historical level. Sacramento River tagged-fish release - and San Joaquin River systems, the

results indicate that. except in very high criteria provided a salmon smolt
i 2OAsstatedabove,thestandardwateryear temperature periods, those periods in survival index equation and a set of
' categoriesare wet, above normal,below normal, which the Delta Cross-Channel is closed index values to be attained. The index

dry, andcritically dry.years., provide aquatic conditions allowing,for equation for each river quantified and

representativesfromthe USFWS, CaliforniaDFC,, the protection of the Fish Migration predicted the survival of salmon
CaliforniaDWR,NMFS,and USBR.Itsceporta(Five designated use, . migratin_ through the Delta. '
Agency DeltaSalmon Team. 19glo: 1991b) ' (b}On the San Joaquin River, the These index equations were
representaconsensuson themosteffectiveand criteria index value s vary according to developed by the USFWS (Kjelson. et al'feasibleimplementationmeasuresto protect
downstreammigrant salmon smolts in the Delta. unimpaired San Joaqui n river flow. The 1989; USFWS 1992a, 1992b], and were

2_That' is, managementmeasureswere evaluated ..... based on the results of tagged-fish

' as to their effecton the variablesincluded in the 3zThe DeltaCrossChannel'is a controlled ' · . _, ...... :
indexequations,andtheindexequationswerethen diversioachannelbetweentheSacramentoRiver 3_Forexample,if amid-yearchangein water.year

· computedto derivecriteria indexvalues.Theresult andSnodgrassSlough.Water is divertedfromthe typesoccurs,theProposedRulemayhavecalledfor
wascriteriaindexvaluesthatreflecttheeffectson RiverthroughtheSloughandthenthroughnatural drasticchangesin theflowregime,potentially

i. survivalof the recommendedmanagement channels[oralmost50milessouthwardto theState leadingto dewaterin8orwashin8awaylnewly-

measures, andFederalpumpingplants, spawnedeggs. .
· .
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and recapture experiments of the managementmeasures proposed · TABLE3.--PROPOSED SALMONSMELT
measuring and comparing sahnon smelt by USFWSbased on the work of the CRITERIA
survival unde/' a number of different Delta Team of the Five Agency Chinook

'sical conditions of varying migration Salmon Committee. with the exception SacramentoRiver ' SanJoaquinRiver
pathways, water temperatures, flow of certain recommendations regarding
rates, and rates of water exports from th e GeorgianaSlough. The management Wateryear Cri- Wateryear Cfi-
the Delta. On the SacramentoRiver, measuresconsisted of export limits, type , valueteria type valueteria
over the past 14 years. USFWS has minimum flows, channel gateclosures,
performed a seriesof studies, releasing ' etc., during critical periods in the year., wet ' ' .45 wet '.............. 4(
coded-wire tagged smelts at Sacra/'nento ·As explained in the preamble to the ., AboveNor- , .38 Above Nor- '.3C
and using recapture data to estimate an - Proposed Rule (59 FR 825), EPA was ;, mai. rnal. , . ,
,index of their survival to Chipps Island. concerned that the Delta-Team BelowNor- .36 BelowNor- 2(
Similarly. on'the SanJoaquin River, recommendation to close the Georgiana mai. mai.

" between 1982 and th e present, the · ' SlougR would have,deleteriouSeffects Dry ..:............ - .32 Dry ............... 25
USFWS has conducted a series of on the Delta smelt and other aquatic life,, Critical .......... .29 Critical......... .2C

experimental releases and captures of in the central Delta. and Possibly on Finally, the Proposed Rule also relied
tagged salmon smelts in th e San Joaquin adult salmon returning upstream. Thus, on the criteria inde x equations to
River system, and has used the data, the management measures underlying determine whether the criteria were
collected in these experiments'to , the recommended criteria index values being attained. In effect, attainment
develop a smelt survival index model did not assume that the Slough would Would be assumed if the State adoptedfor that basin (Brandes 1994).24EPA be closed. EPA concluded that these
believes that the smelt survival indices management measures; if implemented an implementation plan with a set of
from these releases do in fact represent' by the State, would lead to the measures (export restrictions, flow

requirements, etc.) that. when computed
the patte rn of smelt survival through the protection of the designated Fish in the index equations, resulted in theDelta. and this belief was generally Migration use.
confirmed by the scientific workshops EPA then evaluated the effects of criteria index value. This approach
sponsored by CU_._ (Kimmerer 1994b], these, management measures on the assumed that the criteria index
As noted above, USFWS and the E!_.A variables contained in the models, and equations included all of the important
Proposed Rule both "scaled" the index calculated the criteria index values variables determining smelt survival .
values by dividing experimental release' using the model's equations. The result and correctly stated the
results by 1.8. · ' was criteria index values that reflect : 'interrelationship of those variables, so

In the Proposed Rule, the index-, effects on survival as a result of , - that actual measurement of attainment :
values contained in the criteria varied implementingthe recommended . would be unnecessary.
according to the standard firewater management measures. . The final Fish Migratio n criteria
year.types. The proposed criteria index ' Although the criteria index values : reflect the foll0_ing Changes from the
values were stated in tabular form as in were set by reference to the protective Proposed .Rule: (i) the methodology for . .
Table 3, below, The index values were management measures, the resulting establishing the criteria index values
to be attained by implementing criteria index values were also has been revised, (ii)'the criteria have
management measures affecting the. consistent with therecommendations of been restated as sliding scales or
v_ included in the index the Interagency Statement of Principles continuous functions; and (iii) direct '

· ,_equationl. For the Sacrament ° River, the signed by EPA, NMFS, and USFWS, experimental measurements of salmon
index equation stated a relationship which called for a level of protection for survival will be used to measure

· between smelt survival and three aquatic resources equivalent to the level attainment of the criteria:

I variables: water temperature, water existing in the late 1960's to early (i) Revised Method of, Selecting Criteria
I diversion out of the mainstem 1970's. To make this comparison, EPA Index Values
I Sacrament ° River, and water export compared its proposed criteria index
' rates. For the San Joaquin, the variables' values with the index values attained As discussed in the materials

were river flows rates, water diversion historically on the two river systems, referenced in EPA's Notice of
into the UpPer Old River, and export The historical index values were Availability (59 FR 44095], EPA has ,.
rates, developed by the USFWS. See USFWS, revised its approach tO stating and

The Preamble to the Proposed Rule 1992c (WRINT-USFWS-8); also 59 FR developing the criteria index ValUes
· discussed in detail how the actual 824. The proposed Sacramen(o River . used in the final criteria, The primary.

criteria index _'alues'in Table 3 were . criteria index values represented overall .change in the final rule is that EPA has
determined. To protect the designated protection for the Fish Migration use at revised the underlying management
uses, the Proposed Rule included index approximately the 1956-1970 historical measures used to generate the criteria
values representing the modeled results level, whereas the proposed San Joaquin index values. On the Sacramento River,

River criteria index values represented available information indicates that
_4Sincethe Proposed Rule was published, and as slightly better protection than the 1956- closing the Delta Cross Channel during

described in the alternativeformulationof theFish 1970 historical level Both sets of the spring migration period is the most
Migration criteria madeavailableinEPA'sNotice criteria index values represented better' importantfactor in the protection of theof Availability (59 FR 44095), USFWS has ....
developed a revised version ofthe San Joaquin protection than that 1956-1970 historical Fish Migration designated use, '. ·
Rivermodel.Thismodelrelatesthe survival of Sen period in drier years, and less protectio n primarily because closing the Channel'
Joaquin basinsrnoltsmigrating through thoDeltato: in wetter years. These proposed criteria prevents migrating fish from being.{1) San Joaquin River flow at Vernalis. (2) ' ·
proportion of flowdivertedfromthemainstemSen index values were intended to reflect pulled into the inner Delta where
Joaquin River,(3)exports,and (4)temperatureat more consistent smolt survival and help survival is significantly lower.
Jersey Point. TherevisedSenJoaquin model avoid situations where extraordinary Accordingly, the criteria index values
structure overall is very similar to that of the
Sacramentobasinmodel.Thisrevisedmodel: measOteswould be necessary to were based on tagged-fish'releaseresults 'I
should be more useful than the pre_ious version for preserve runs, particularly in the Sanl, , for migratio n periods when .the:Delta .. -..
analyzing alternative implementationmeasures. Joaquin River tributaries .... .. · Cross Channel was closed.,Similarly ..... _ ' i

t
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EPA believes that on thesan Ioaqui n ' River durin g p'eriods in'Which the Fish indicate that closi ng the Delta Cross
· River the management measures Migration designated use is attained. Channel is the most important fadtor in

recommended by USFWS (with'the · . Although it is generally adopting . the protection' of smelts on the
minor adjustments described below) water temperature as the independent Sacramento River (USFWS 1992b). The
will'protect the designated uses. variable for the Sacramento River Fish _ historical experimental release results
Accordingly, the criteria index values Migration criteria, EPA is modifying the support this hypothesis, in that data
for the san Joaquin were derived from approach in two ways in orderto better points derived from periods when the

'the modeled values associated with protect the designated use. First, at very Cross Channel was closed show a
these management measures, high water temperatures (those above significant and consistent improvement

"(o) SacramentoliiVer,Fish l_ration 72° F), measured Smoltsurvival index in survival compared to periods when it

] .- Values approach zer°. These high' ' is open (USFWS 1992b).-_5 '· ' Criteria ' ! ' _ ':': ' i -'- . ;- ' temperature conditions are clearly not Based on this beneficial relationship
": on'th'e'Sacr'amento River, the Criteria · consistent with protection of theFish between survival and the closure of the

index Values vary according to timewater' Migration use. Protective measures Delta CroSs Channel, EPA has
, temperature at Miller ·Park at th_ time of:' should therefore be Used to increase ." concluded that criteri a index values

!i{I 'the tagged fish release: "ceiling" and' ,.survival of smelt s throughout this . corresponding to a closed Delta'Cross
""floor" criteria index value s are period, even at times of high : Channel (adjusted to provide a floor for
included to reflect the fact that at very ' temperature. To this end; USFWS has . high temperature periods) would reflect
high water temperatures, the Fish recommended additional management' . conditions protecting the Fish ,Migration

_'1.. Migration use needs additional measures (primarily export restrictions) designated use on the Sacramento'River.
protection, and at _'ery low water to restrict passage of fish into the warm Accordingly, the final rule adopts
temperatures, iemperature is unlikely to waters of the central Delta and, thus, criteria index values, stated (as
·affect fish migration. The actual index . lower mortality of smelts as they pass explained below) as a dontinuous
values have been set t° replicate the through the Delta (USFWS 1992a). It is function or line, to approximate _ the
survival values that Would be attained if' EPA's judgment that these measures experimental survival index values
the Delta Cross-Channel were closed should be used to reduce the serious . observed for Sacramento releases during
during the critical spring migration . .degradation in migration conditions periods in which the Channel is closed.
period. The'Sacramento River tagged- '. '. occurring dtfring high temperature The continuous function o[ line for J
fish release results indicate that, except -periods. EPA believes, therefore, that a these criteria index values ca'i'a,,_-stated
in var}, high temperature periods, those "floor" to the Fish Migration criteria is- ,
periods in which the Delta Cross- _ appropriate s_ as to encourage efforts to as=6.96asimple_.092linear*F_arenheiteqUati°n(Index value
Channel is closed provide aquatic protect salmon during these Periods of temperature).high temperature. EPA has included ,conditions allowing for the protection of
the Fish Migration designated use. such a "floor" at the 72°F temperature This approach t° developing criteria

level in its final Sacramento River Fish index values addresses some of the

· (I) Using Temperature os the ' ' Migration criteria., ' ' concerns about the criteria index ' -Independent Variable for the Criteria. In _ Similarly, at lo_ er temperatures, the , ' equations raised in the public comments
the Proposed Rule, Sacramento River smolt survival index value s ·likely and' at the CUWA scientific workshops.
criteria varied according t° water year · approach a maximum at some point. Some commenters believed that the
types reflecting precipitation in the The highest survival index recorded complexity and structure of the
Sacramento River Basin. Using water (1.48) coincided with the lowest equations resulted in too much
year type as the "independent variable" temperature at release recorded during uncertainty about their statistical
in the criteria allowed EPA to match salmon smolt survival experiments reliability. The revised approach used in
criteria index values with the natural (61'F), Below this temperature, it is the final rule reduces this problem
variation in precipitation. Further unlikely ·that lower water temperatures because it sets the criteria index valu_
analYsis,of the USFWS tagged-fish would lead to a substantially increased using observed tagged-fish release

i release studies suggests that temperature survival. In other words, once water results instead of modeled or computedis a dominant factor influencing salmon temperaturereaches the lower values.-
srnolt survival, in the Sacramento River. .temperatures beneficial to smelt The final criteria index value line.

i Temperature at releas_ alone is 'survival. additional decreases in the described above very closely
·i significantly related to:salmon sm°It temperature would not be expected to approximates the line created by
.,. survival (Letter from P. Fox to L. Hoag, significantly increase survival. This · doubling the historical survival data

f California Urban Water Agencies, dated suggests that the Fish Migration criteria' measured at times that the Delta Cross
July 13th, 1994). should include a "ceiling" value ' , Channel is open. These different lines.

Because water temperature in the associated with those low temperatures, and the underlying data, are

Delta is largely inde/_en'dent of Otherwise, the criteria would state that summarized in Figure 4. Although not, management measures in the Delta (in continued.lowering of water . intentional, the near-coincidence of the
] that it varies naturally with ambient temperature should yield higher and final criteria index value line and the

weather conditions), EPA will adopt higher survival. This result is unlikely doubling line provides an independent
, [ final Fish Migration criteria that vary to be valid. EPA is therefore placing a policy rationale for adopting this target

based on water temperature. That is, the "ceiling '_on the criteria index values index, in that the Central Valley Project
_: criteria index values will call fox,higher corresponding to the 617F level.

"' {:. smelt survival at lower water (II) Establishing criteria values. To set ,, This is pariicularlvtruefor release studies attemperatures, and lower smelt survival' the actual criteria values, the final rule. 'Sacramento.Release.studiesatCourt!and
at higher water temperatures. This relies on the recommendation by (downstreamofSacramento)showedless.dramatic

. .... variation in the criteria index values USFWS that the Delta Cross Channel be improvement with the Cross Channel closed.
, with temperature follows the pattern of closed at critical times during the spring suggestingthatotherfactorssuch asthoseincludedin the USFWS model are also at work.

the natural variability of temperature salmon migration period (USFWS :_Approximating this linewasdone througha
and survival existing on the Sacramento 1992a). Recent investigations by USFWS standardleastsquares"bestfit" computation.



· i '_/ ?:; '?_!*!I._ ' _'* '_°'_ ..... r ,· ' . ,_ _._r,...,'_''_._,· · ''··r .....'· : .: _

.... . ..._,-.__,.../Fedei-al Register i voL' 60, No_ 15/'Tuesdayi,'January 24; 1995 ! Rules and Regulations ,4687 . ·
I I I

Improvement Act mandates a
"doubling" goal for _nadromous fish. .-
BILUNGCO01EIkr40-M-P

i .

SaCramento River

r: ..
..

., ... \..

: '2.0. ,.
o

..

g a.5 x-,_ ._ .
._

' _. '

-_. x x__./t,^_.o _t' ' '

-,. ' -
_ 0,5 o -... _ % .

· I ' x )iO ' '

I

55 57 59. 61 63 65' 67' 69 71 _73 75 77

- Tem_eratur e (°F) _

Figure 4: Comparison of Sacramento River Fish Migration' Criteria Line with,; '
;' Historical Survival and Doubling of Historical Survival Lines '

IgLLINGGOOE

. . · . ... ! .



....... ,.. _.._ .... :i_ ,2_,._:,,.:i.'(j......:,.,_....,7............',,:_ · .' .... . . . ...:.,'._- .

':' ' ': :.... "" .... ; "' '" .... ":" ;"''"' ' .... ' ' ' 'and Reg_l'a'ilO,'" ¥' ._ ' .'.'. ,."t -: '.',,- _"_ ' "" ' '." '. ' i ' .' ' ' ' ' "_' .' ' ' ' .' '' · &&,,,_ :'

· 468 8 i:.,,'b Federal.i Reglster:.l.,Vot'.:.60,.No.: r.15 .l:Tu_sday,.]anuary 24, 1995 .I. Ruie'S : i : '

_d

· Historical information/:on fire, s rise reference to water temperature. As In all cffses_water.tertiperature is tho '
validity of the final Sacramento River ' explained above, use of this linear, temperature'at release oftaggt_! _l/non -'
Fish Migrati.on criteria, in 'that the equation appears inappropriate at bo th smelts into .theSacramentoRiver at. ,.." ."
'criteria index values developed in this very high and v,ery low temperatures, so' Miller Park. .." . ' "
final rule are consistent with the - · the'criteria must specify a ceiling on the · :These' final criteria are'sh0wn in'"
modeled ifidex values representing '. - index values at .low temperatures and a Figure 5.' Note that the "ceiling" and ..

. . . . floor values.in the final'rule.differconditions in the late 1960's to early ' fleer'for high.temperatures.'- '- .... ; .' ' -: ,, ' ""- ' ' ' '
1970's.'As stated by.EPA .in. the .. ... ,.-. Incorporation 0[these concl usions ind somewhat from those included in the ' . '
proposed Rule, the level'of protection '. comments leads to' the following Fish documents made available in EPA's ..... .. :....
on the'Sacramento River' during this :i. ' Migration criteria:' -" ·.... ' """ NotiCe'of Availability (59 FR 44095]'. - .:,._.
.histOrical period was consistent .with. -- .At temperatures below'Ol°F: _: -'- ' · !The changes were made to co rrect'..'-... [' !.
the profecti0n_of the. Fish Migration . ." SRFI_C=l..35 ' -.' ' · ' -:-- "' computational'e'n-0rs in '_evahiating the '. ". ]. /. . -. -. .. .

designated use. : ' · ' :- - At temperatures between 61*F and 72'F: ' " · ,, ·· applicable :'continuous function ..... :.
. (II11 Revised Sacramento Fish : -. , . sRFMC=6.96 - .092 * Fahrenheit values for the 61°F and 720F'Ceiling and - ..-.

Migration Criteria. The' revised Criteria .'temperature. " ;' "- ' floor levels_. -,
(Sacramento River Fish Migration' -. 'At temperatures above 72CF: -' - · ": ' ' "-"
Criteria or SRFMC] are' stated in ' 'SRFMC=0.34 mts._o COOE_-_' .. --
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_._ coo_'_,_4-_.o ' attainment can be measured using a base Sacramento River flow to ensure
· .(IV) Implementation. On the three-year moving average(the current that overall conditions do not

SacramentoRiver, the criteria provide year and two preceding yeats). Three .' deteriorate. The Stateshould protect
survival goals that vary based on the year periods should provide time to these baseconditions as it develops an
water temperature at the tim e of release complete sufficient releases to ' . implementation plan '
of the tagged salmon smolts. EPA determine whether the implementation --Monitoring attainment of these
believes that the implementation plan measures are, on average: attaining the criteria should focus on both within-
developed by the StateBoard should stated criteria values. · : year measuresand across-year ,
provide for a sufficient nmnber of fish . The State Board may consider using : comparisons; During each year - - .: · '_
releases each year to determine whether the USFWS Sacramento smOlt survival monitorin 8 of salmon smolt survival ' ' '
the criteria are bein 8 attained over a -. model (that is, the model underlyin 8 the 'should occur.throughout the months of - ' .. :
representative range of temperature criteria index equations) to predict April, May'and June with particular ' ,
conditions. EPA recognizes that there measures necessary to attain the criteria., emphasis during times of temperat ure ' J
may be substantial Variation in fish There are a number of base conditions . change or at times of change in water ' " i
migration criteria values resulting from .underlying both the tagged-fish release project operation. It is likely that this . 1'
these eocperimenta! releases, experiment_ and the USFWS models. · .monitoring will reveal a large variability i"
Accordingly, the final rule provides that For example, USFWS'recommended ·a' · ' in Survival at different times and under I_.

i
_--
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different conditions within each year. _ more Precipitation and lower surVival !' :13i). requirement forthe UpPerOld '
· .EPA anticipates that at the time of the during drier years. This variation River b_-ri_r placement, (2) increased

next triennial review enough monitoring . replicates the natural hydrological export restrictions (to 1500 cfs) during
· data over a range of temperatures will be cycles affecting Fish Migration through the time the Old River barrier is in
.j available for a preliminary ' the estuary, place, (3) increased flow (to an average

determination of whether the State's The Proposed Rule varied criteria of 4000'cfs rather than USFWS's 2000
implementation actions attain the - index values according to the five water cfs) in critical years,when the barrier is

·criteria. - . year types, and in that way reflected 'in place.·and (4) ·flow s and exports
natural hydrological ·cycles. In the final 'varying each year according to the 60-

(b) San Joaquin Pu'verFish Migration -rule, however, EPA is using the 60-20-- ·
· Criteria ': 20unimpaired SanJoaquin flow - . 20-r20 water. ),'earindex, rather than

l_iI i _' On the San J0aquin m::er, the criterfa, index _sas a readily-available estimate usingmeasdrestheUSFWSbywaterPr°p°salyeartype,t°EPA'sVary
·in_ex values vary according to ' i :. of natural hydrology. Whe n used in a

,'. unimpaired San Joaquin river fiow_ The_ ' continuous functioq (aS'described · ' measures: (stated as averages for each
· actualindex values have been 'set to' ': , beloW). .the 60-20-20 index allows a water year type) are also shown in Table

I approximately replicate the survival · much more precise statement of the 4. , .,

values that would be attained ifa series .natural hydrology than the five water · EPA revised the management
o.fmanagement measures (flow" year categories.. . 'measures recommended by USFWS
requirements, export restrictions, (II) £stablishin 8 Criteria Index'Values. because recent discussions with USFWS

i: barriers, etc.)recommended by the To establish the actual values included and others, as well as information
i 1:, 'USI:_¥S were implemented. The tagged- in the San Joaquin River Fish Migration , developed in hydrological modeling for

:' fish release results indicate that these or criteria, EPA first developed surVival the South Delta Barriers Project
equivalent management measures are values associated with the (California DWR 1993), raised concerns
necessary to protect the Fish Migration · implementation of management that an Upper Old River barrier might
designated use on the San Joaquin. measures proposed by USFWS (USFWS increase reverse flows in the central-

(1]Using Unimpaired Flow at Vernolis 1992a). These USFWS measures include Delta, SUch an increase has the potential
as the Independent Variable for the export limits at certain times, a barrier to draw fish-into poor habitat and to

- Criteria. In the Proposed Rule, San at Old River. during April and M_iy, and increase entrainment of fish at the
,Joaquin River criteria _rariedaccording minimum flows at Vernalis, and are project pumps. This is of par_ular ·.)to water year types reflecting 'summarized in Table 5.39As indicated
precipitation'in the San Joaquin River in'the Proposed Rule; EPA belfeves that concern for the threatened De--'ell.
basin;Using the water year type as the implementation of these management Because the barrier is expected to
"independent variable" allowed EPA to measures would provide conditions provide greatly increased protection for
match the criteria index values with the .protecting.the 'designated Fish Migration 'migrating salmonsmolts. EPA continues
natural variation in precipitation, use. to believe, as it expressedin the
Further analysis has confirmed that Modif.w'ng management.measures. As Proposed Rule. that an-Upper Old River
water flow at Vernalis shows a explained below. EPA has revised its barrier is an: important implementation

i!]'!ill significant correlation with survival assessment of some of the USFWS measure. However. in order to prevent

indicesrepresenting total survival management measures (notably. those an increase in detrimental central Delta
through the Delta? suggesting that involving the Uppei_ Old River barrier), reverse flows. EPA is revising the
criteria index values should vary with' Accordingly. the final rule-used the USFWS management measures to
the natural hydrology. That is. the following management measures: (1) A ' include only one month'with the barrier
criteria index values should reflect one month (April 15 to May 15). instead in place, rather than the two months
higher survival during wetter years with of USFWS's two· month (April 1 to May initially recommended by USFWS. *o,

.s

:"EPA considered water temperature at release, through the Delta may have been better than the _°As in the Proposed Rule. EPA assumed that
smelt size at release, and water flow et VernaUs as index indicates for those releases, expo,ts would be reduced to no mote than 1500 cfs
pot_..,,.tia!independent variables affecting survival _SThe San Joaquin water year index {denoted the while the barrier is in place, to help alleviate
Basedon thestudies done to date. it appearsthat , San Joaquin Valley Index i_ the final rule language) hydro.og_cai_.... p_oblemscaused by the battler.
neither water temperature at releasenor smolt size "is the commonly-accepted method for assessin8 the Minimum flows during the time the battier is in
show a significant correlation with the smelt hydrological conditions'in the San Joaquin basin, it
s_:..-vivalindices representing smoh survival is also frequently referred to as the 60-20-20 index, place are assumed to be an average of
through the San Joaquin Delta {P. Fox. Data reflecting the relative weighting given to the three approximately 4000 cfs during dry and critically
summary presented at CUTVA workshop on June 29. terms (current year April to July runoff· current year dr)' years to provide:an increased ra_io of flows to
19_4}.Note that results from upstream site releases October to March runoff, and the previous year's exports in the lower San Ioaquin. thereby further
(at S:_el!ingand on the lower StanLslausand iz:dex)that make t_p the index, reducing potentiaLProblems caused by reverse
Tuolumne Rivers) were included in this correlation _ As explained above, the index values shown in flows. Management measures assumed in
between flow and survival index values in order to Table 6 (both USFWSand EPA values) havebeen developing the criteria values also included export
supplement data from wetter years,This approach ;'scaled" by' dividing by 1.8. This scaling allows a r6strictic_nsduring the times in Apri ! and May
assumed that the mortality between the upstream' direct comparison with the Proposed Rule index when the barrier is not in place. These maximumreh._s,,,esitesand the downstream Mossdale. Dos _IC[cs,which were also scaled. £PA's final criteria

I - Reis and Upper Old River release sites {all close index values have not been scaled, to facilitate export rates are: in critically dry years. 2000 cfa: dry
togt,therl is :tegligible. If incorrect, this assumption measurement of attainment through actual . years.'3000 cfs; below normal years. 4000 cfa: above

I may bi,:s the correlation downward, and survival, experiments as discu,_sed below.. ' : normal year,_. S000 cfs: and wet years. 6000 cfs.
{

{

"_

e._l ·
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TABLE 4._SAN JOAQUIN MANAGEMENT MEASURES COMPARED

_ Index Values
Alternative Max Total CVPISWP Ex- Barrier Upper Old Rive/ Vernalis Flow on San Joa-

ports in cfs-- ...... quin

EPA ................:.............. 4/15to 5/1'51500 4/_5 to 5/15 All YearTypes 4115to 5/5 Minimum CFS
- 4/1 to 4115& 5/16 to 5/31 W 10000 W .492

wi 6000 AN8000 AN.35
AN5000 BN6000 BN.28

' BN 4000 D 4000 D .22
· D 3000 C 4000 C .22

' C 2000 Other flows from 411tO5/31 same as Avg = .33.... /.. ,

: ;-': .... .... , _ '- '-:: - : -' DWRSIMrun used by USFWS for· -. . . . .

-: c D-1630
USFWS ......................... 4/i5 to 5/15 4il tO 5/31 All Year Types 4/t5 to 5/15'Minimum CFS

' : W 6000 _ _ W 10000 W .49
AN 5000 _ AN 8000 AN .41
BN :4000 BN 6000 BN .40

' D 3000 D 4000 D .35
C 2000 _ . C 2000 C .32

" . Other flows from 411to 5/31 same as Avg = .4'
DWRSIM run used by USFWS for
D-1630

! Many of the management measures m Table 4 vary by the water year category. Those categories are wet (W), above normal (AN), i3elov,
normal (BN), dry (D) and critically dry (C). - '

2For comparison purposes, bothEPA and USFWS index values have .beenscaled by dividing by 1.8. The final EPA _:riteda have not been
scaled. . _

, .. , . _ ·

Criteria index values. Having arrived that, as distinguished from the Proposed greater latitude to the State B()ard to
at this set of management measures that Rule, EPA is including only the criteria develop a mix of management measures
would protect the Fish Migration. - index values.as its'final Fish Migration that attain the stated salmon survival.-
designated use (and not adversely affect .criteria. The Proposed Rule had also Means of these modeled values for

the'Delta smelt), EPA Used the USFWS ; included thecriteria'index Value' · each water year type are shown in Table
survival index'equations 'to develop ' equations inthe .criteria. By including 4. To translate'these discrete values into
criteria inde x values across the potential 0nly the' goal' or target indeX'.values in . a continuous function (as discussed
range of hydrological conditions? Note the final criteria, EPA is providing below), two lines of "best-fit".we re

4, The final Fish Migration criteria on the San created, lone for the drier.years (dry and
Joaquin River do not varyby temperature (asthey Joaquin River model, and. asdescribed above;that critically dry) and one fo r the wetter
do for'the Sacramento River) because experimental model was used in developing EPA's final criteria .
data from releases near the' Lipstream edge of the · to gauge the probable effect of.lmplementatiod . - years,.(wet, above normal, and below
Delta did not show a significant statistical . measures on smelt survival..When cqmputing- . "normal). By _0rmecting these two lines

·rel_ between survival and temperature at modeled smolt survival, EPA assumed average - . EPA created a continuous functi'on to

release (P. Fox, Data summary presented at CUWA water temperatm'es of 60 'F in April a_d.65."F in .serve as the criteria index value line on
- workshop on June. 29,1994). In other words, on the May. These assumed values are averages from a set

San Joaquin River, temperature should not be used of temperature data at Jersey Point'taken during the the San Joaquin_This criteria index
as'the independent variable in the criteria/ late 1950's and 1960's. The recent experimental value line is shown in Figure 6
Nevertheless, temperature at Jersey Point is one of release temperatures are within the range of this
the factors included in the revised USFWS San data. ' BILUNG COOE _ *
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D0' year v. wet year protection. ·These ·years than in high flow years. That is,, measured survival index values of two
·. final criteria index values represent a conditions for migrating fish in drier · to three times recently observed values

larger relative increase in survival over periods have been relatively worse, so, would be appropriate in critical years
current survival rates in dry and critical the criteria index values applicable to (Kimmerer 1994b). As stated above, the

· years (compared to wetter years) so as the drier periods must reflect conditions CUWA workshop participants also
,. to protect salmon populations from that are relatively more improved in endorsed relatively higher protection in

declining to the critically low levels of order to protect the Fish Migration drier years as opposed to wetter years'
recent years. The results from tagged- designated use. ' (Kimmerer 1994b). EPA agrees with
fish releases on the San Joaquin River . Al-though the final criteria call for - these scientific judgments, and believes

show significantly different survival at relatively higher protection in drier _ that measured criteria index values in .
· high ·versus low flow conditions · years, it is als6 particularly import.ant in , these ranges must be attained to.protect

(USFWS 1992b;Brandes 1994). MoSt.Of the San Joaquin basin to protect salmon . .the designated uses on the SanJoaquin.
· the release studie s have been performed during periods of higher flow · · The criteria index values shown as a
at flows below 5,000 cfs, and.it is clear conditions. The years of higher flows continuous functionin Figure 6, even

· ,from the relation between Survival have'been'the only times recently when though developed with the assistance of
'- indices and experimental flow ' _the Fish Migration use has come close ' the USFWS model, are wholly

'conditions that these conditionsare' ' to being attained, and protection in consistent with the findings·of the
very poor forsm°lt Survival and are these productive years is important for CUWA workshop parti'cipants
inadequate to protect the Fish Migration buffering the salmon population against- (Kimmerer 1994b). In addition, these

permanent loss of salmon runs When target values are, on average, consistept
designated Uses. The average sur'.,ival conditions are poor. To address these
index for these low flow ·conditions 'is special concerns across the spectrum of with the historical 1956-70 average
0.09, whereas these index values have hydrological conditions, these final .survival index for the more protective
attained values as high as 1.5 on the San criteria index values, on average, wetter years of that period (wet, above
Joaquin (a Jersey Point release)? increase wet year survival by a factor of normal, and below normal water years)as calculated using the USF_VS model
Although there is less information at. 1.8 and critically dry year survival by a (Brandes 1994). The target values are
higher flows, the experimental results factor of 4. also ·consistent with- the CvPIA goal ofdo indicate that survival has been.. EPA has considered the concerns
substantially.higher under these expressed by some CUWA workshop doubling anadromous fish populations.
conditions. The average survival index participant s about using the USFWS. For compari.'son, the final criteria index ·
at these higher flows is 0.48. models to establish criteria index value line is displayed in Figure 7 with

To address this relative difference in values. The CUWA workshop . . the recent hiStorical'survival line (based'_
survival during high.andlow flow · participants developed a consensus; on the tagged fish release results) and a ..
periods; EPA is adopting criteria index based not on the USFWS-modeled ' .line.representing twice the recent.
values reflecting a relatively larger - values but on their independent ' historical survival line. . '.

I improvement in sUrVival in low flow scientific judgment, that an increase in _LLI_GGOOE
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_ These numbers are not "scaled". &nd are thus approximately 5 recoveries from a release oi SO.O00 .... _ .

· inaic es showing survival relative to other Index fish at 'Mossdale.' SS miles upstream of the smolt.' _ : ,· . . .:. . _.....:. _.:

values. The 0.09 average index value represents reCOvery site at Chlpps i_l&nd. ', ' :' ' ' ',:
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(HI)llevised San ]oaquin Fish . One additional refinement to the Migration criteria index value with each
Migration Crite.ria. The criteria index implementation measures should be year's specific observed hydrological
value lineis being stated in the final considered on the San [oaquin River. As conditions. The continuous function
rule as follows: discussed above, the Sacramento River approach pro_,,ides the same degree of

For years in which the SJVlndex is > criteria include a ceiling value on the protection for the designated uses as the
2.5: ' maximum salmon smelt survival. This proposed approach using average

SJFMI = (-0.012} + 0.184*SiVIadex was included because there appears to survival values. However, the
be apoint where incrementally lower Continuous function approach providesIn other years: , ,

SJFMI = 0.205 + 0.0975*SJVIndex temperatures do not significantly ·a more precise approximation of
Where SJFMI is t.he San loaquin Fish increase salmon Smelt survival In hydrological conditions mid facilitates
,Migration index, and SlVIndex is the theory, them may be a similar point on implementation and corp.pliance. EPA
80-20-20 San Joaquin water year index the San Joaquin Rive_where explained the rationale for using the

incrementally higher flows in _;erywet continuous._unction approach in more
in million acre feet (MAF). · . years do not yield significantly Mi,her . detail in the technical documents-..,.These''criteria are displayed .'
graphically in Figure 6. ... .salmon smelt survival. Nevertheless. the referenced in the Notice' of Availabil/ty

· (IV} Implementation of San ]oaqui_' existing data do not allow quantification (59 FR 44095). The derivations of the
, River Fish Migration Criteria. of what those Ilow levels are. EPA is actual continuous functions for the

The following discussion is intended supportive ofanother mechanism for Sacramento and San Joaquin River
dealing with this issue. It is EPA's systems are explained above_

ia assist theState Board's consideration judgment that in very wet years {thoseof the issues involved in implementing. (iii) Measuring Attainment Throughin which theflows exceed 10,000 cLs
these or similar, equally protective, during the relevant period) it may be Actual Test Resultscriteria. -

The San Joaquin River Fish M/gration appropriate to meet the flow. ' The Proposed Rule relied on the .req 'uirements associated with the criteria index equations to determine
criteria provide an annual survival goal .targeted Fish M/gration cr/teria index whether the criteria were being attained.
that'%,aries depending on the 60-20-20 solely through natural storm events and In effect, attainment would be assumed
San Joaquin water year index. EPA
anticipates that th_ State Board restricted diversions, and not by if the State adopted an implementationupstream reservoir releases. In other plan with a set o.r measures {export
implementation plan would provide, for words, the implementation flows could restrictions, flow requirements, etc.j
a sufficient number of tagged fish ' be provided at these higher flow periods that. when computed in the index '
releases to verify that the applicable by natural hydrology rather than by equations, resulted in the criteria index.criterion is being met in each year. EPA ' 'reservoir releases. In this way, the value. ,
recognizes that there may be substantial natural"flood events" that appear to be Many commenters believed that
variation in fish migration criteria so beneficial to the Salmon would be reliance on the criteria index equations
values resulting from these protected, but the water supply system for this purpose was inappropriate
experimental releases. Accordingly, the would not have to bear the water costs because factors other than those

' final rule provides that attainment can of generating artificial flood events implementation measures included in
be measured using a three-year moving through reservoir releases, the model may affect smelt survival. To
average (the current year and two address this concern, in the final
p rp_ years). Three year periods (iii Use of Continuous Function criteria, direct experimental
_sh'ould provide time to complete The second principal difference in the measurements of smelt survival through
sufficient releases to determine whether final criteria is to state the criteria asa the Delta will be used to estimate
the implementation measures are, on "continuous function" or "sliding attainment of the criteria, instead of
average, attaining the stated criteria scale." As discussed in EPA's relying on modeled estimates. Survival
values. -alternative formulation of the Fish is to be measured through tagged smelt

'As slated above, the USFW S model is Migration criteria made available in the release and recapture studies. This
the best available model of salmon Notice of Availability, this approach approach assures that factors
smelt survival through the Delta, and replaces the Proposed Rule's statement significantly affecting survival will be
EPA encourages the State Board to use of the criteria as single fixed index reflected in survival measureme_nts,
the recently revised USFWS San values for each of the five water year even if they//re not well described by
]oaquin model as guidance for setting categories (59 FR 44095). The proposed the criteria index equations. This more
implementation measures. Nevertheless, approach did hot account for the -. direct approach gives the State greater
it is important'to recognize that there substantial differences in hydrological latitude to develop implementation

i _may be constraints on the model's use. conditions within water year types. Fdr measures outside of the equation

i Further. monitoring and experimental example, an "above normal"'water year parameters. It also ensures that the .releases under the chosen type could range from a wet "above implementation measures are actually
implementation regime are essential to normal" year to a dry "above normal" providing the intended protection for

i verify and refine the model, 'andwill year. Given the extreme variation of the Fish Migration designated use.

I ensure that the smelts are actually . hydrological conditions in the Bay/'surviving at the expected level. In. Delta, these variations within each of (3) Fish M_grationCriteria as
I addition, it will be particularly the five standard water year types are Multispecies Protect'on
' important to protect the base condition s substantial, and should be factored into The Fish Migration criteria outlined

assumed in the model, such as flows the calculation of the applicable Fish above are based on protection measures
during the time the Upper Old River Migration criteria index value. The required for a single run of salmon, the
barrier is not in place, flows at _ersey continuous function approach addresses fall-run Chinook salmon; Sbme
Point, and temperature, this problem by transforming the five commenters questioned whether this

The expected criteria index values are discrete water year categories into a approach conflicts with the habitat or.
· unlikely to be achieved if these base more precise equation (graphically, a multisPecies approach recommended by

conditions deteriorate, '. Single line or curve) correlating the Fish the Club FED agencies in their

i
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i Agreement for Coordination 'on Fish Migration criteria, although centimeter eleCtroconductivity (mmhos/California Bay/Delta Issues signed specifically addressing fall-run Chinook cm EC),'and prefer to spawn in waters
September 20, 1993. As noted in/he salmon, will also help protect migration with conductivities below 0.33 mmhOs/
preamble to the Proposed Rule, EPA . of these Other migratory species, cm. Conductivities greater than 0.55

believe s that the implementation 3. Fish Spownin$ Criteria . "' mmhos/cm appear to block the
measures likely to be adopted to meet .... upstream migration of adult spawners
the target criteria values in these Fish' . a. Proposed Rule " (Radtke and Tunier 1967: SWRCB 1988;
Migration criteria, when combined with In California, Striped bass ·spawn' SWRCB 1991; CDFG 1990b, WQCP-
the other Federal actions in the Delta , primarily in the warmer freshwater DFG-4]. As'explained in more detail in'

'protecting the endangered winter-run segments of theSacrament ° and. S_an the P_amble to the Proposed Rule, '"
- Chinook salmon, are fully consistent Joaquin Ri:vers. Protection of spawning salinity.does not appear to be a serious

with the p_ote'c'ti_n of a broad far,ge of in both river systen_s is important to . limitation On spawning on the-
anadromous and migratory fishes in the ensure the:genetic diversity of the ' Sacramento River. However, in the ..
Bay/De! ta.. ' ': ' .: ': · .... · ':'.population as Well as to increase the :, smaller and shallower San Joaquin

Juvenile Spring-run salmon and' . : size of the overall striped bass - River, migrating bass seeking the
"steelhead move through the Delta population. The precise location and warmer waters encounter excessive

during the same period as winter-nm time of spawning appear to be. upstream salinity caused primarily by
and fall-nm salmon, and are expected to controlled bytemperature and salinity runoff. This salinity canblock migration
be protected in the Delta by measures (Turner 1972a; Turner and Chadwick up the San Joaquin River, _ereby -
protecting these other runs (CDFG 1972). According to the California DFG, reduCing.spawning, and can also reduce

_ 1990a). SpecieS. i)ther than salmon and . striped biss spawn successfully 0nly hr' survival ofeggs (FaHey 1966; Radtke
steelhead seasonally migrate into and freshwater with electrical Conductivitie_/ 1966; Radtke and Turner !967; Turner
·out of the Delta for spawning and as less than 0.44 millimhos 43per and Farley 1971; Turner 1972a, 1972b).

__ 'juveniles. These' species' include striped . . ....
bass, Delta.smelt, longfin smelt, white .4_ Salinity conditions upst_am']n freshwater are .' SlLLINil CO01/

and green sturgeon, American shad'and generally affected by dissolved salts from upstream .... - - -

Sacramento splittai !. With 'the exception water runoff. The salinity content of freshwater is cm specific conductance, so as lobe co_dstent wilt_ -
.traditionally musumd by its electroconductivity or. EPA's published guidahce. See 40 CFR_;" _ , .

of temperature, the factors that lead to .' -' specific'conductance standaidlz_d to 25'C, and is _ Table lB-=Llst of ApprOVed Inorganic Test.: _ . . ;:

·successful migration of Salmon and ./xpres. s_d in tedns of'millimhos pet centimetelr ' Procedures, Parameter 64. The Prol/ose d Ruh_'s.i.: ' :'

steelhead smolts are alsoimportant for ." electroconductlvity ("mmhoslcm,EC") 0r' .-'. "".' .;' term "0.44 mmhos/cm EC" is iKlulvaleni tO the final
successful migration of the juveniles of. ' micr°mh°s'per centimeter specific conductance.. :" --

The Proposei_ Rule statad the Fish,pawning . i ru'ie_s term :'440 mi_romhos/cm specific ' :' ' · -
these species into the lower .:.... ' ' ' criteria in. terms of mmhos/r.m EC. In the final rule.' conductance". EPA will continue using the "0.44 ::

- embayments. Therefore, EPA'S.l_roposed. EPA ·will state the criteria in fermi of micromhos! mmhos/cm EC" term in this preamble, so as not to ..

!' i .... - , -........ confuse the interestwd public.' '.. "' " ' ": - · _ I'
-.
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iii ce,o ,· · established objectives of 1.5 mmh0s/cm habitat protection. (CUWA 1994a). · five standard water year types, with one
· : EC at Antioch and 0.44 mmhos/cm EC Although EPA believes there is some criterion required for dry and critical ':

]'! 'at Prisoners Point in April and May. merit to each of these comments, EPA dry water years and another criterion 4,,
.[. EPA disapproved these objectives, in is not making any changes to the Fish requ.ired for the remaining water year '

pert, because they are not adequate to Spawning criteria in the final rule stated' types: In the final rule, reliance on water
." 'protect spawning habitat in the reach at 40 CFR § 131.37(b). EPA believes ' · year types'is eliminated. Instead, ' "

· . ' farther,upstream between PrisOners · there is substantial scientific evidence deciding which of the two different
: , Point and Vern_ilis, EPA also indicating that increased salinities in criteria applies is made by reference to

· . diSapproved the 1991 Bay/Delta Plan the'de, signated reaches of the San - the San Joaquin Valley Index, the.
.. _spawning criteria because.they were not "Joaquin River do in fact have an adverse standard ·inde x of San Joaquin Valley

.... based on soUnd'science. The State ' effect on fish SPawning. This problem of' flows; Thi s change merely eliminates
.. ':.Board explained that the 1.5 mmhos/cm 'increased salt loadings .has been the unnecessary, middle step of

EC criteria at Antioch was intended to recognized by virtually all the parties translating the san Joaquin Valley Index..
· protect Spawning habitat'upstream of ' (C_A 1994b; ACWA 1994) and into the five water year types.

'Antioch (near Jersey Point), not .at the recommendations on how to address it
Antioch location itself. The State Board have been developed by, among others, 4. Suisun Marsh Criteria
acknowledged that "the use of 1.5 the San ]oaquin Valley Drainage The tidal wetlands bordering Suisun
[mmhos/cm] EC at Antioch appears not Program (SJVDP 1990). . ' Bay are characterized as brack/sh marsh
to be generally appropriate, and The possibility that healthier because of their unique combination 'of

· proposed that a thorough review of this populations of predatory fishes such as species typical of both freshwater
t';, [criterion] be undertaken at the next striped bass would adversely affect -wetlands and more saline.wetlands.
t,, triennial review" (1991 Bay/Delta Plan, other species of concern needs to be Suisun Marsh itself, bordering Suisun

i i p. 5-32). EPA found this unproven considered in the context of the whole Bay on the north, is the largest

, approach of setting criteria downstream range of protective measures being contiguous brackish Water marsh in the
in hopes of attaining different criteria developed for the fishery. The package United States. These large tidal marshes

! Upstream deficient, and disapproved it. of project management measures, .water are distinct from the approximately ' ,_
;: [:'i. ' In the PropOsed Rule (40 CFR . quality standards, and implementation' 44,000 acres of ."managed" marshes-in

pr°gramsbeing developed.under the theSuisun Bay, which are currently - ' ·
131.37(b)), EPA proposed salinity CWA, ESA, CVPIA, and counterpart - diked and managed for waterfowl use -''c.riteria of 0.44 mmhos/cm EC in the · · ' '

· . State authorities are intended to address and hunting. Approximately 10,000
· 'lOwerSan Joaquin River in'the reach the entire Bay/Delta ecosystem. For that acres of marshes, both along channels ·
· .' from Jersey Point to vemalis in wet, reason, EPA believes that healthier ' · withi n Suisun Marsh and bordering

wa .. .on...ou,d nyears. In dry and critical water'years, , .. not interfere with the protection of other et al. 1991). .

· i_I]'][ EPA Proposed the 0.44 mmhos/cm species of concern. EPA fu/-ther believes These tidal marshes provide habitat!.. criteriafor only the reach from Jersey that, ifthe State Board adopts and/or for a large, highly diverSe, and
._ Point'to Prisoners Point. implements these criteria, the State . increasingly rare ecological community

b. Comments on Proposal and Final Board can address the impact of The recent "Status and Trends" reports '
. Criteria entrainment at the pumps in its · published by the SFEP listed 154 ·

implementation measures. Finally, EPA wildlife species ass_iated with the ·
:'i] EPA received 'a'number of comments . believes that salinity problems in the ' brackish marshes surrounding Suisun .

i;' . on its proposed Fish Spawning criteria, lower San Joaquin affect aquatic species Bay (Harvey, et al. 1992), includirig a -I California DFG was-generally supportive other than the striped bass. ReCent number of candidates for listing under'
of the proposed cri.teria,but believed · · research findi.ngs of USFWS (Meng the ESA. These include the Suisun song

!, · '- that the criteria would need to be 1994) suggest that the spawning habitat sparrow (Melospiza.melodia moxilloris)
i. supplemented by a range of additional . for the Sacramento splittail (currently and the Suisun ornate shrew (Sorex ·

ti ' management techniques in order to have proposed for listing as threatened under ornatus sinuosus), as well as the plants
any substantial benefit for spawning the ESA) is also being adversely affected Suisun slough thistle (Cirsium

Ii (California DFG 1994). Several parties by increased salt loadings in the lower hydrophilum var. hydwphilum), Suisun
·: noted that striped bass are an San Joaquin. Accordingly, these criteria aster (Aster chilensis var. lentus), delta

introduced predatory species, and that are consistent with a multiple species tule pea (Lathyrus jepsoni_3, Mason's
efforts to increase striped bass approach. :: lilaeopsis (Lilaeopsis masoniO, and soft-

;:: populations would work at cross- EPA believes that clearly statin g the' haired bird's beak (Cordylanthus molliS '
i . purposes with efforts to enhance other salinity conditions necessary for mollis). These rare species are all found

·.i,, species such as salmon _nd Delta smelt ' protection of the designated fish' exclusively in tidally inundated marsh.
(City and County of San Francisco spaw'n,ing uses on the lower San Joaquin Recent studies indicate that increases

' Public Utilities Commission 1994; Bay/ provides the foundation for" .in salinity caused by a combination of' '
Delta Urban Coalition 1994; California implementation plans by the State upstream diversions and drought have

' Farm Bureau Federation 1994). Other Board and other regulatory agencies, adversely affected the tidal marsh,i

I_. commenters raised the possibility that EPA believes that these implementation communities (Collins and Foin 1993):
; !iI extending the acceptable spawning plans should build upon the As salinity has intruded, brackish marsh
._I:" habitat upstream could result in more recommendations of the San joaquin plants which depend on'sOiIs low in salt '
.. ;.!;. stripe.d bass being entrained at the State Drainage Program, to the end that: content (especially the tules Scirpus
:I and Federal water project pumps in the compliance with these criteria can be californicus and' S. OcutUs)have died
,; southern Delta. (California DWR 1994). effectively and efficiently achieved. .· back in both the shoreline marshes and

]'[lli[i Finally. some commenters believed that. One change has been. made to the in some .interior marsh channel margins

emphasizing the striped bass as an final Fish Spawning criteria. In the of the western half of Suisun Bay. These
":;: individual species was inconsistent Proposed Rule, the Fish Spawning ph'mts have been replaced by plants'
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· typically growing in saline soils, ,, In its ProPosed Rule, EPA solicited C°mpleted soon. and that the State

especi_illy cordgrass {Spartina folioso}, comment as to whether the Estuarine Board will expedite its review of this
This has'b_en associated with erosion of' Habitat Criteria should be supplemented issue. Given the substantial delays in
the marsh margins. In addition, tules ih by additional criteria to fully protect the the completion of these studies,
theupper intertidal zone have been tidal marsh resources. For illustrative however, EPA does not believe' it
replaced by the smaller and more salt purposes, EPA included two possible advisable to delay addressing the

'tOlerant alkali bulrush (Scirpus narrative criteria in the Proposed Rule: serious possibility of adverse impacts to
robustus). These changes have · (1) "water quality conditions the brackish tidal marshes. For'these
significantly affected available habitat sufficient to support high plant diversity reasons, EPA is incorporating a :
for a variety of wildlif e that nest and and diverse wildlife habit'at throughout narrative criterion applicable t° the tidal

. _ {feed in these areas, including the SuiSun all elevations of the tidal marshes (i.e., unmanaged) areas of the Suisun
,, ,: 'sOng sP'arrow,'marshWren, common .. bordering Suisun Bay', _ , ' Marsh in the Fmal rule. ·

' _ :yellowthroat, black'crowned iiight, (2) "water quality conditions . To be consistent with EPA guidance, ' "
· heron, and snowy egret (Collins and sufficien t to assure survival and gro wth narrative criteria should include '.

·FOin 1993; Granholm 1987a; 1987b). _. 'of brackish marsh plants dependent on specific language about conditions that ' .
: The loss of habitat for the Suisun song soils low in salt content (espeCially; must exist to protect a designated use,

.sp .arr0W is of Particular Concern, since ' ScirPus californicus and Scirpus acutus) and may include specific classes and
individual s of this species are found ' 'in sufficient numbers to support Suisun species of organisms that will occur in
only in 'the already fragmented, marshes song sparrow habitat in shoreline . · waters for'a given designation (USEPA
bordering Suisun Bay, occupy an marshes and interior marsh channel _1990). The narrative criterion
established territory for their lifetime, margins bordering Suisun Bay." promulgated below by EPA includes
and depend, on tall tules for successful : EPA received a number of substantive language about important measures of
reproduction and cover from.predatOrs 'comments on this issue. The State Board .biological integrity specific to Suisun
(MarShall 1948). . and the California DWR opposed Bay tidal marshes. Specific reference

There are Currently no salinity criteria additional criteria, believing that any conditions are not included in the
protecting the brackish tidal marshes of such criteria would be Premature . criterion; however, it is the intent of this
Suisun Bay, although there is some . pending completion of a biological criterion to reflect conditions equalling

· incidental protection provided bY assessment in the marsh (SWRCB 1994; the level of protection existing in the
salinity criteria protecting the managed California DWR 1994). The California Suisun Marsh in the late 1960's to early
non-tidal marshes. EPA's approval of. DFG recommended adoption of the . 1970's. As a result of the rece/xt drought
the 1978 Delta Plan criteria explicitly numeric salinity criteria included in the and continued high level of freshwater
sought and received assurances from the Suisun Marsh' PreServation Agreement diversion from the estuary, recent
State Board to develop additional · ' signed by California DFG, California conditions have deteriorated in the
criteria for the brackish tidal marshes ' ' DWR, the USBR, and the Suisun . Suisua Marsh, as indicated by "
and to protect aquatic life in the Suisun Resource Conservation District in 1987 decreased habitat for the ,Suisun son g
Marsh channels and open waters. (C_,_iliforniaDFG 1994]. Two ' sparrow andreplacement of rules with
Because these assurances have not been ' environmental organizations, 'Natural - · Spartinofoliosa.' ·
'met, EPA, inits September 3, 1991 letter -Heritage Institute and the Bay Institute,; 'In implementing this narrative
on the 1991 Bay/Delta Plan,. recommended that additional, standards criterion, the State Board should take
disapproved the standards for Suisun be developed for the Suisun Marsh. care to protect the specific classes and

Margh'"_'d stated that the Stat e Board Relying primarily on scientific studies species optbrganisms that are vulnerable
' should immediately develop'salinity . that had been prepared and submitted to to increasing salinity in the Suisun
objectives sufficient toprotect aquatic the State Board's D---1630 hearings Marsh, Vulnerable species include 'thos e
life and thebrackish tidal wetlands (Jocelyn 1992, WRINT-NHI-.12; species that are presently listed under
surrounding Suisun Marsh. . Williams 1992, WRINT-NHI-18), these the Federal Endangered Species Act,

.In its Proposed Rule, EPA relied on groups raised questions about whether including the salt-marsh harvest mouse
· · ) . ·the Estuarme Habitat criteria to protect the EPA Estuarine Habitat criteria [Beithrodont°mys roviventris) and the -

the tidal wetlands bordering Suisun wo_d adequately protect the brackish California clapper rail {Rollus
Bay, and did not propose separate marshes during January and February, longirostris obsoletus). Vulnerable
standards in the Suisun Marsh. EPA's or during a multiple year drought, and species also include both those rare
proposed criteria were developed to whether'the Estuarine Habitat criteria plants thai are candidates for listing
protect'aquatic species and to provide would adequately prott, ct the interior under the Federal Endangered Species
salinity conditions similar to those in tidal channels of Suisun Marsh'. In its Act (including Mason's liloeOpsis
the late 1960,s to early 1970's. comments, NHI recommended the {ldlaeopsis mosonii), delta tule pea

' Therefore, many.of the aquatic species adoption of numeric-salinity criteria (Lotibyrus ]epsOnii), Suisun slough ' '

I that inhabit the marsh channels would ' (NHI 1994). The Bay Institute . thistle (Cirsium hydrophilum vor. .' -receive increased protection once the recommended adoption of narrative bydrophilum), Suisun aster [Aster '
Estuarine Habitat criteria are . criteria for the Marsh, and offered a- chilensis var. l.entus), soft-haired bird's
implemented, In addition, the Estuarine _. detailed suggestion. ' beak (Cor.dylanthus mol}is ssp mOlhs))
Habitat criteria were deiligned to ' ' EPA believes thai the ai_ailable and:domi'_iant plant species such as 'the

· provide substantially better dry and i scientific information Points strongly to tules Scirpus ecutus and S. Colifornicus; ·
- criticaUY dry year springtime conditions the need for numeric criteria in the tidal and the bulrush-S, robustus. Animal'": :' '-

than the recent conditions that have · marshes. Nevertheless, EPA does not. specieslinClu/te Federal ciindidate." .
caused adverse effects on the tidal believe there exists a sufficient scientific 'species Suis un song sparrow i'(Melospiz a
marsh communities bordering Suisun ' basis at this time to support Federal .melodio maxilloris), California black rail'
Bay. EPA therefore concluded that these promulgation of numeric criteria for (LateralluS jomaicensis coturniculus), ·
Estuarine Habitat criteria would lead to these marshes. EPA is hopeful that the ' tri-colored.b!ackbird (Agelalu-s tricolor),

· Il
substantially improved conditions in biological studiesbeing prepared at the saltmarsh commonyellowthroat :i. .... '-

· ' i 'the marshes ..... .::.: ' _.: request of the State_oard will be , .. _ {Geothylpis trichos sinuosa),Suisuh.' ....
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ornate shrew (Sorexomatus sinuosus) economy, a sector of the economy, · The estuary is composed of .
arid southwestern pond turtle (Clemmys l_roductivity, competition, lobs. the numerous habitats valued for their
marmorata pallida). Other vulnerable environment, public health or safety, ·or recreational, scienUfic, educational.
species include river otter (Lutra State, local, or tribal governments or ' aesthetic, and ecological aspects;
canadensis), beaver (Castor canadensis), communities; designated uses defined by the
nesting snowy egret (Egretta thula), (2) Create a serious inconsistency or California State Water Resources
nesting black-crowned night-heron otherwise interfere with an 'action taken Control Board include estuarine habitat.
(Nycticorax ncy_'corax), ducklings of orplanned by another agency; coldwater and warmwater habitat, fish

· .brtieding ducks suc.h as mallard: (Arias (3] Materially alter the budgetary* migration, fish spawning, ocean
· platyrhynchos), gadwall (Anas strepem) impact of entitlements, grants, user fees, commercial and sport fishing,
·.and cinnamonteal (Anas CyanoPtem),' , or loan programs or the rights and preservation of rare and endangered
· 'marsh wren (Cistothorus palustris), -< obligations of recipients thereof; or ' species, shellfish harvesting, and
'Ameri can bittern (Botaurus (4) Raise novel [egal or policy issues ' wildlife habitat.
]entiginogus), Virginia rail (ltallus .. arising out of legal mandates, the · As a result of habitat chang e hnd

· ' limicola), sora (Porzana Carolina); and President's priorities, or the principles other human-induced impacts, the
Common moorhen (Gallinule set forth in the Executive Order.. estuary's abiUty to support a diverse
chloropus). ' . Pursuant to the terms of Executive ecosystemwith largepopulations of '

' EPA hopes d3at the rrleasures taken to Order 12866, it has been determined important commercial, recreational, and
implement the Estuarine Habitat criteria that this rule is a "significant regulatory- heritage species has declined.'The
will be sufficient to protect the fish and action" because it raises novel policy 1980's and 1990's brought the number-
wildlife designated uses targetedby this. issues arising out of the Federal of indigenous species to extremely low
narraUve criterion. Nevertheless, in the coordinatien effort described above, levels. Declines in aquatic resources
event that continuing substantial This coordination effort, which calls for have led to curtailed fishing seasons,
adverse impacts on the brackish marsh the integration of several Federal ' petitions for listing species under the
habitat become evident before any agencies and several different Federal ESA, and general concern about the
possible revisions to the State's numeric statutes, is a unique and precedential health of the estuarine ecosystem.
criteria, this narrative criterion Will approach to the implementation of · The principal benefitexpected to
provide a basis for State Board measures Federal natural resources policy.-As ,' result from this rulemaking is an
to address those adverseimpacts. ' such, this action was submitted to OMB increase in ecosystem health, A h_llb_ '/
D. PubUc comments for review. Changes made in resl_onse to Bay/Delta ecosystem will maintain· OMB suggestions or recommendations aquatic species in populations of

PubUc hearings on the Proposed Rule will be documented in the public sufficient sizes to sustain recreational
were held in Fresno, California on record, and commercial fisheries, as well as the
February 23, 1994; in Sacramento, The following is a summary Of'the uniqueness and diversity still present in
·CaUfornia on February 24,1994; hi San regulatory impact assessment (PLA) that the estuary.
FranciscO, CaUfomia on February 25, has been preparedin compliance with The Bay/Delta estuary is also the hub
1994; and in Los Angeles, California on Executive Order 12866. The full PlA is of California's two major water

February 28, 1994. Over 120 people part of the administrative record to this distribution systems, the SWP operated [
spoke at these fotir hearings. The public rule, and is available for public review by California DWR and the CVP *
comment perio d closedon March 11, as described above, operated by the USBR. Most of the water.
1994. EPA received over 225 written Executive Order 12866 requires stored and transported by the CVP is
comments on th ®Proposed Rule. 44 Federal agencies to assess the costs and used for agricultm_; the CVP also

Responses to the public comments benefits of each significant regulatory supplies municipal and industrial wet el'
have been prepared and are a part of the action they promulgate. The RIA to portions of the Central Valley and '
administrative record to this addresses two interrelated regulatory San Francisco Bay Area. SWP water is i
rulemaking. The public may inspect this actions. The first is the promulgation by primarily used for municipal and
administrative record at the place and EPA of water quaUty criteria for the industrial uses and the production of
time described above. Bay/Delta estuary under the CWA. The' agricultural crops. Development and

second is the USFWS designation of operation of the water projects have
E. Executive Order 12866 . critical habitat for the Delta smelt under contributed to losses in biological

Under Executive Order 12866 {58Fit the BSA. productivity in the Bay/Delta estuary by
51'735, October 4, 1993), the Agency ' substantially altering the flow and
must determine whether the regulatory Need for Regulation , salinity conditions to which the
action is "significant" and therefore The Bay/Delta is the largest estuarine indigenous organisma are adapted.

'subject to Office of Management and environment on the west coast of the The Bay/Delta estuary is subject to the
Budget (OMB) review.and the Americas, encompassing 1,600 square water quality control jurisdiction of/he
requirements of the Executive Order. miles and draining more than 40% of State Board and two regional boards.
The Order.defines "significant . the water in California. Pursuant to requirements of the CWA, .-'
regulatory action" as One that is likely · The Bay/Delta 'estuary supports the State Board in 1991 adopted and
to result in a rule that may:. _ more than 120 species offish and isa submitted to EPA the 1991 Bay/Delta
· (1] Have an annual effect on the Waterfowl migration and wintering area Plan containing water quality standards
economy of $100 million or more or of international significance, for the Bay/Delta estuary. EPA, finding
adversely affect in a material way the · The estuary supports 108 known that the 1991 plan did not provide for

species of fish, birds, mammals, reptiles, adequate protection of the designated
44The Ih; Institute submitted Identical comment amphibians, invertebrates, and plants fish and wildlife uses of the Bay/Delta

letters generally supporting adoption ofprotective imperiled by habitat loss, including 25 estuary, disapproved provisions of the
standards in the Bay/Delta from approximately species that are listed or are candidates plan. In response to State Board's failure !

'... 1.500 people. The total number of comments stated
in the textcodnts these commentsesa single for listing under the Endangered Species to revise the disapproved criteria, EPA Icomment. Act (ESA). :_ published the proposed rule for
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establishing revised water quality --BecauSe of priority systems within - -.COuld include combining shared
criteria; theseEPA criteria are the the SWP and CVP. would concentrato implementation responsibility with a

, primary subject of the RIA. responsibility for meeting the standards system of mitigation credits, a water

Approach on water districts with junior water supply_ cap, and a fund or fee system forrights, which also bear responsibility for purchasing water for environmental
The _A analyzes a final rule that meeting requirements associated with uses; policies for promoting a water

establishes four sets of federal criteria to the ESA. Municipal and industrial market and/or a water bank are crucial.. -

protect the' designated uses of the Bay/. (M&I)users are priority users within the Water Supply and Delivery ImpactsDelta estuary. The analysis focuses on SWP system. In the CVP priority system,
', lhe two sets of criteria .with measurable users of 27% of diversions are Short-term (1995) an'd longer term

wate.r costs to Delta exporters: .- responsible for meeting 100% of the (2010) impacts of the Project.EXporters. -
· · 'Salinitycriteriaprotecting .the -- _ ESA;re_lulrements and water quality Only and Sharing ApprOaches were ·

' estuarine habitat, and.'. ·..... . · ,. "i.-,',,_"standards,' .......... _ "analyzed throug h comparison with- . .

l"i * Fish',migration criteria to protef:,t _.... : --Could result in effects On San' baseline conditions consisting of current'

' 'Thefishmigrati°nothertWO Criteria;inthe estuary..'salinity criteria'.... ' : :":-' J"°aquinprimarilyValleYinwestemagriculturalFresnoWaterandusers, theC°nditi°nScriteria,thatestimatedeXistinfortheaabsenceOfrangeof'
to protect fish-spawning habitat on the :'po.rtions of Kern County and the urban --hydrological conditions represented in
lower San Joaquin fiver and narrative ' areas sUpplied-by Metropolitan Water the 71-year hydrologic record for the
'criteria to protect tidal wetlands. ' Distrid of Southern California (MWD) Delta, Water supply costs are commonly

' surrou,nding Suisun Marsh, are not and Santa Clara Valley Water District reported using two conventions: the
expected to result in actions that : '_' ' '(SCVWD). i:. ': · -. , average of 71 },ears and the "critical
generate additional economic costs...' · 'Sharing Approach: period", which represents conditions

The primary method for' " .. :.,-_.W'0uldspread water supply impacts experienced in the drought perio d of the
implementing the criteria is tOincrea se 'to more or potentially all of th e water - 193Os.

Delta outflow, and the analysis focuses districts .that divert water from the The analysis .estimated the
on the effects of this approach. EPA /.' Saci'amento and San Joaquin River incremental (i.e. new] .water supply and
recognizesthat the State of California" '_:' sygtems.;l'ncluding areas of the ' delivery impacts of the criteria over
has sole authority to reallocate water .... Sacramento 'Valley, eastside san loacluin those associated with D-1485 and the

'- ' -rights in implementing'these criteria. '-'" Valley and urban areas of San Francisco recent (1992-1994) winter-nm'salmon
However_ because the State has not yet and East Bay... requirements. These impacts reflect the
developed a plan for implementation of .--Could be'baSed On formulas using.. effects of a package of federal actionsthe criteria, EPA considered the Water many criteria in assigning.
supply and delivery impacts of the responsibility, such as diversions, ' under several laws designed to- . .c
criteria Using the following three depletions, damage cause d bY. comprehensively pwtect the Bay/Delta ··ecosystem? The, entire package of actions
implementation approaches that diversions, seniority and priority of ' and requirements have been eitenSivelY
represent the range of options available .water rights, beneficial and reasonable' coordinated to achievesignificantto the State: use, and economics. ' '

· Project Exporters-Only Approach: . _For the analysis, an iilustrati_,e improvements in the Bay/Delta
--C_nerally represents · .formula was used where nonProject ecosystem. · .

· Both the incremental Watersupply
implementation of D-1485, .under.. !.: -;'diverters and non-exporter CVP users impacts, as well as the recent;: ::_......w. __the. SWP and CVP 'exporters are. ',.' share 20% of responsibility for meeting

"solely _st/onsible for providing _ '" 'flow requirements necessary to achieve Endangered Species Act impactS'can be
· illustrated in the following-table:.' sufficient water supplies to attain the ' .. compliance with the criteria. '.... -

water quality criteria. ,. * Other Innovativ e ApproacheS: mu,_ coo_ _ ': .
. '.:' .% .' . . ..

....

· :: . ,.._ - . ,

· .-?._- . .

. '- - _.

:

...

-. · . . ·

. ': :

.,_
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/_ ..... , - -., .. . ,.· Water delivery impacts are the impacts will be concentrated in Benefits · ' ' '

II , changes in water volumes available to geographic subareas of Fresno and Kern ' ImpOrtant benefits of the water quality
different users and depend on seniority counties. Cumulative impacts are an regulations include the following:
of water rights and priority systems . important consideration in these areas_ · Biological productivity and health ...... '

·,within affected water delivery systems, · the impacts of environmental .for many estuarine species are expected
such as the SWP and the CVP. requirements associated with the ES,_ to increase.
Costs .. and the CVPIA are already concentrated · The decline of species is expected

in these subareas. However, the State's to be reversed and the existence of

· The State's implenlentation plan'will 'implementation plan may be based on species unique to the Bay/Delta, such as
'substantially affect the magnitude and many criteri a. including economics. Delta smell winter-run chinook salmon,
distribution 'of the.cOsts of regulatory

· 'actions, In.th e agricultural sector, _ · The'Sharing Approach would have longfin smelt, and Sacramento splittail,
.'-'economic welfare Costs would consist" an important cost-reducing.effect, ',t ' .will be protected.' '

'primarily of changes in'producers' especially in dry years if transfers are ' · Populations of a d_arietY of estuarin_- limited, in compariso6 with the Project · species are expected to increase; '
:Surplus (net operating revenues Exporters-Only Approach. although the exterff of the population

accruing to farmers). In the urban sector. .
: economic welfare costs would take the --Economic we[fare costs to increases has not been determined for . '
"form of consumers' surplus losses to the' agriculture would be reduced by sharing all species, the increases are anticipated

residential sector .resulting from the responsibility of environmental ' to benefit the recreational and :
developing higher Cost replacement requirements with all diverters. OVerall, commercial fisheries.
supplies and consumer costs of water economic welfare losses woulct be · Costs 'associated with further
supply shortages. The following are key reduced by approximately t;0.5 million declines in the estuary will be avoided.
results of the cost analysis: for average years and more than $5.5 The most important avoided cost is

· Water transfers can greatly' reduce million in dry years, associated with further declines in therecreational and commercial fisheries

impacts on affected agricultural and _A net gain in economic Welfare to industry including further closures
urban areas, Water transfers to urban urban areas would also result from affecting the 200 million dollar
areas through Waterbank programs are sharing. Overall economic Josses would industry, with possible future actions .'
common and ConSidered likely in the be reduced by apprwamately $10.5 . needed to protect species from
short:run. Although, increased million in average years and $54.0 extinc{ion, Othe_ avoided costs include

agriculture-to-agriculture water transfers million in dry years when transfers are government costs associated With Cropare not expected in the short-nm, they limited.
can theoretically decrease impacts ' deficiency payments; agricultural -
considerably. ' · Over the'long term, costs are not drainage costs; and cc_ts associated

· Urban project contractors water estimated to substantially increase, even with potential reductions in property
supplies would not be affected in most with increasing demand resulting from values,
years, even without sharing. · populationgrowth/nd decreased The ecological benefits o fimproved ·

- .--MWD's supplies are affected in groundwater availability. 'Bay/Delta estuary conditionS are
11% of years, SCVWD suppliesare A summary of these costs is shown- expected to generate approximately $2-
affected in 2.5% of years, below ha RIA Table 2. 21 million spnually -in net economic

· With water transfers available in . benefits tocommercial and recreational'

d_ the cost aSSociated with the RIA TABLE 2,mSUMMARY OF fisheries and have associated -
.regulations is estimated to be S4.3 ECONOMIC.WELFARE COSTS employment gains of an estimated 145-

million on average and $15.8 million lin millions of dollars] 1,585 full-time equivalen{ jobs annually.
d'tiring dry water years for the Project- The federal'package of actions to protect

Exporters Only scenario. Without water" [ Aver- ]" " the estuary, of which EPA's criteria aretransfers or waterbanks, costs increase a part, will also produce'the benefit of

significantly; the c°mbined cost of Water ]p_L t YOeffrs_ suppiiesinCreasedcertainty regardingwaterfromthe deltf_ll_s allows f_ 'shortages and replacement water

·be $28.3 million on average years and planning and investments.
$165.3 million during dry years. . Agdculture:_

· Agricultural impacts would be * No increase in water , 28' t Conclusions ; ,transfers ............... I 43 The following general conclusionssmall'relative to agricultural value in · Sharin_no _crease in

the Central Valley but would be I{ _ ]i .... '

concentrated in agricultural areas With , transferslncreasedtransfers.............. .... 10--1'27 ' NA37cantheRIA:bedrawn re_ar__]in$,the results of
low-seniority water rights in portions of Urban:.= · Although urban water supplies are
Fresno and Kern counties. · Dry year transfer ........ ' i6 are not affected in most pears, however,

--UndertheProject-ExportersOnly · Nodryyeartransfer "1 281 1,5 minimi_.urbancostslargelydep_nd
scenario and assuming no increase in .0 Sharing_nodry year on the availability of water through
water transfers, economic welfare losses transfer .................. ... ' 18 111 tr_sfers and a drought water bank. ,
to agriculture are estimated to average ,, Under the Project-Exporters Only

Note: Total impacts are _._ than the sum _ approach to implementation (i.e., status-
$27 million ;nnually, weighted over all agricultural and urban 'impacts in the case _ quo). agricultural impacts arehydrologicalconditions. However, .agrJadmmt4o-uman transfers..In case= .in
impacts in the driest 10% of years which there are no agdcultural-to-taban tram- concentrated only in certain'areas of. '
account for economic costs of $43 fer, total impacts equal the sum of.agdc_xa_ Fresno and Kern Counties. This
million, and urban impacts. Concentration of impal_',s is magnified'

· _Transfers are from agriculture to agri- by these areas bearing the responsibility_If the State's implementatian plan is culture.

based solely on seniority of·water rights _Transfers are from agricu_t_ to urb_ - for Endangered Species requirements.

· add existing contractual arrangements, users. ' '- This concentration of impacts is the-

!

, I II
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result of historic water rights, there will be no economic effect of this implementing this .rulemaking could
'arrangements and may _beattenuated rule on any entities---large or small. For affect small farms. As discussed in the
through the water rights phase, that reason, and pursuant to section R/A, impacts may be concentrated in the

· Benefits of ecosystem protection, 605('o) of the Regulatory Flexibility Act, - subgeographic areas of the San Joaquin
: which could not be estimated in the 5 U.S.C. 605Co), I hereby certify that this Valley--particularly the' westside of

analysis, are expected to substantially rule itself will not have a significant Fresno County, including Westlands
{ . exceed the use benefits'to commercial economic impact on a substantial Water District and Kern County. This
' ': and recreational fisheries. These nonuse number of small entities, analysis uses the worst case scena/ios
i or intrinsic values, which include from the RIA in assuming concentrated
':- . benefits to the public, for improved Discussion and, possibly, not insignificant.impactS

ecosystem health and for avoiding the Although EPA is cer/ifYing that this in these areas. These assumptions
extinction of species and closures of rule will not have a significant -' include: no increase in water transfers ' ..
fisheries, are difficult to estimate economic impact ona Substantial and the most status-quo implementation
accurately because they are number of small entities, and therefore plan selected by the-State of California

" r_onma_rginal, _ ' is not required to prepare a FRFA, it is As discussed i_ the RIA, innovative
· Substantial reductions in economic nevertheless presenting this discussion ' 'implementation plans could reduce all

costs_for the same levelof benefits--- to inform the public of possible agricultural impacts.
resulted from the sharing scenario ' economic effects of state Due to the lack of survey information'
analysis, particularly When transfers are implementation of the criteria two commonly reported measures---

:' . limited. For urban areas, the economic promulgatedtoday on small entities. By gross value per acre and acreage per _
benefits of dry year transfers are large, so doing, EPA intends to inform the farm_were used to develop an
even when compared to the benefits of public about how such entities might be indication of whether or riot these
sharing, affected by the State's implementation, subgeographic areas contain small

· Although a fully developed water The focus of the discussion is on small farms, by the SBA definition. The first
' market is not likely, it Could farms, and our analysis shows that there commonly reported indicator of farm

i · theoretically reduce economic costs to will be no significant economic effect on size is acreage. '

very IoW levels. Innovative a substantial number of fi{em. .' ..... EPA used two measures of [a!:l!Lsize -_
implementation plans (purchasefunds, Additionally, as described elsewhere in . by ac/'eage in the San Joaquin Valley, '

, fees, tradeable responsibility).that take the RIA, impacts on theurban sector, .. derivedfrom the 1987 Census Of
advantage Of these pofentiat efficiencies 'while speculative, are expected to be Agriculture. The first measure, average:

· may be the most cost-effective solution, limited. Accordingly, EPA believes farmland per ope_tor, includes the
Given both the monetary estimates '-there will be no significant economic average amounts of cropland; rangeland,

] and the information on ecological impact'on a substantial number of small . wooded landS; and landsin buildings, :
i benefits that is not calculated'in entities as a result of the State's roads, and ponds managed by each farm.

monetary terms, EPA believes that the implementation of these criteria. · operator in the San Joaquin Valley. The
· benefits are commensurate with the This discussion first provides a average amount of farmland per

costs. Cost-effective implementation of profile of small entities--in this case operator in the San Joaquin Valley is
. the criteria will result in a healthy small farms--todetermine whether or 341 acres, varying from 266 acres in

· ecosystem and fisheries resources not they will be affected by State Board non-westside areas to 1,834 acres in th e
/:oexisting with a strong agricultural actions designed to attain the criteria set Westlands Water District. The second
sector, forth in this rulemaldng. EPA. measure of farm size, irrigated land per '

investigated information by geographic bperator, includes the average amount
F. Regulatory Flexibility Act area using the U.S. Small Business of cropland, excl'uding rangelands and

Under the Regulatory Flexibility Act Administration's definition. Information wooded lands, managed by each farm
·(5 U.S.C. 601 et seq.) (RFA) EPA used includes acreage and gross value ' operator. The average amount of
generally is required to conduct a final per acre. irrigated land per Operator in the San

. regulatory flexibility analysis (FRFA) Small entities that may be primariiy Joaquin Valley is 165 acres, ranging -
· describing the '__oact of the regulatory affected by the State's implementation . from 114 acres in non-westside areas to

ac_'ion ori small'_tities as part of a final ' of EPA's rule are small farms (as 1,11'3 acres in the Westlands Water
rulemaking. However, under section discussedin the RIA, the primary District. Thes e data suggest that some
G05(b) of the RFA, if EPA certifies that economic impacts of implementation Of agricultural districts contain very few
the rule will not have a significant these criteria are expected to fall on the small farms, whil e others are largely

· economic impact on a substantial agricultural sector; impacts on the urban composed of smaller farms. ·
· number of small entities, EPA is not sector are expected to be limited). Small These measures of farm Size may be

required to prepare, a FRFA. Although farms are defined by the U.S. Small distorted by characteristics bf the data
EPA is providing the certification here, Business Administration as farms wi[h compiled in the 1987 Census of
it is nevertheless including a discussion annual sales of less than $500,000. Agriculture. Because df the way farm
for public information of possible effects Small farms account for 93% of all operators are defined and counted
to small entities that could result from farms and 53% of all cropland within the Census, the number of truly

State Board implementation of today's (including unharvested pastureland) in separate farm operations within the San
rule. C_.alifomia. The remaining 7%of Joaquin Valley may be lower than the

Today's rule establishes ambient CaIifomia farms, which*have annual census reports. Thus, the amount of
water quality criteria that are unique in sales of more than $500,000, account for farmland and irrigated land per Separate
that implementation of these criteria is 74% of the value of farm products-sold -'--farm operation is probably higher than
solely dependent upon actions by (Jolly 1993). Unfortunately, no survey reported. Additionally, farming is not

i' agencies other than EPA. Until actions information is available by the principal occupation for many farm
are taken to implement today's criteria subgeographic area and value' per_ operators. In the San Joaquin Valley
(or equally protective state criteria ' operator to assist in determining 44% of the operators included in the

· meeting the requirements of the CWA), whether or not State Board action census reported that farming was not
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tneir principal occupation (Archibald ApProximately, 80% of the irrigated hay · G. Enhancing the Intergovernmental
' 1990). The,_e operations, which could and field crops and 50% of nonfeedlot Partnership Under Executive Order

include hobby, farms, are probably much cattle are'raised in the SaCramento 12875

smaller than commercial operations. Valley and San Joaquin Valley counties In compliance with ExeCUtive order
Therefore, the ave/'age size of (U.S. Dept. of Commerce 1989}. Such 12875, 58 FR 58093 {October 28, 1993},

· commercial operations is likely much cattle production is the principal use of we have involved state, local, and tribal
: larger than reported. These data irrigated pasture in California. These governments in the development of this

limitations make it difficult to assess the percentages are substantially lower than rule. In addition to the sub_antial
true proportion of the farm industry the overall percentag e of cropland in participation by state and local
represented by small commercial farms, small farms. In other words, large/arms governments and local agricultural an d..
.The other measure used to develop an ' {i.e., farms with annual salesexceeding municipal water districts in the public

· indication of whether or not small farms $500,000) account for a disproportionate commenting process, several activities
' are affected is average gross revenue per share of the producti0n'ofthe .crops and· "have been carried out since the ''_

acre. This information_as obtained livestock that might be displaced by the publication of the Proposed Rule. These ·
from' the USBR .and the same data is projected water supply reductions. , include: 'used in the RIA. AS discussed
previously, the areas where impacts While these measures'indicate that (1) The State of California'and th e
may be concentrated are primarily 'the the State's implementation of the Federal government (represented by the
westSide of the San Joaquin Valley_ criteria in this rule will not affect a .EPA, the Department of the Interior, and
especially westlands Water DistriCt and substantial'number of small farms, given the Department of Commerce) have· that the measure was developed from negotiated an_ this past summer signedKern County. Value s of $1100-$2300 an
acre .areindicated by this data. These averages, there will exist in every· a Framework Agreement laying out the
estimates are further confirmed by the irrigation district.some small farms, institutional processes and mechanisms
average value of $1413 an acre found in 'Westla_ds Water District reports that to be used to coordinate state and
a recent University of California report 125 farms are 320 acres or less (a 320 Federal activities affecting water quality
(Carter 1992.) Thus using the range of. acre farm grossing $1400-$1500 an acre and water development in the Bay/
values for gross revenue per acre and would meet the SBA definition of a Delta. The Framework Agreement
the more conservative definition of small farm.) Thus, without survey specifically included (a) a process for
irrigated land per acre 'for the Westside, information, we cnnnot completely Federal and state adoption of water
farms average approximately $600,000 conclude that all small farms would not quality standards meeting the
_--S1,120,000.This does not meet the be affected by State Board action, requirements of state and Federal law,
SBA definition. In addition, average The RIA conducted for this . (b) a structure and process for technical
farm size in the Westlands Water rulemaking indicates that if prev/°Us coordination of the state and Federal
District is much larger, leading to implementation procedures are .regulatory activities affecting operation
average.estimates over $1 million per followed, impacts may be concentrated of the state and Federal Water projects '
operator. In Kern'County, however, in geographic subareas. The State' does in the Bay/Delta {the SWP and the CVP),
gross revenue per acre averages $1863 have implementation flexibility to and (c) a process for developing a
and therefore to meet the SBA definition spread the impacts to a greater · Federal-state partnership for long term ' -
a farm Would have' to be unusually geographic area. This would have two planning for.water resources in ,
small (under 270 acres.) These estimates Offsetting impacts in relationship to CaUfomia. Many of the-step s envisioned
ind_ that a substantial number of farm size. First, .the impacts x_veratlwill in the FramewOrk Agreement have -
small entities would not be substantially be decreased so that impacts would be ' .already.been accOmpUshed. The
affected. ' less concentrated in sUbregions, · Framework Agreement expUC/t!y called

The farms in the CVI_rea (westside possibly 'to insignificant levels. Second, for the final Federal promulgation ola
Fresno County) are subject to the U.S. however, in spreading the impacts more water quality rule, which is being -
Department of Interior 960-acre broadly, the State will be spreading i{ to accomplished in *thisrUlemaking.
limitation on farm size for the receipt of areas with small farms. (2) EPA has held a number of

workshops with representatives 0fthe
subsidized water, Although the degree Within irrigation .districts with pro}ect municipal and agricultural waterof compliance with this limitation i/_in

· question, a recent legal settlement by water, junior water rights and little districts to discuss the Proposed Rule
the U.S. Department o_ Interior will a&-ess to groundwater, even the State and the accompanying draft economic
increase the enforcement of this acreage may have little implementation analysis. Further, EPA has participated
limitation. Using the measures of authority to assess or minimize impacts in additional Workshops .sponsored by
average gross revenue per acre, farms by farm size. A'Stanford University the California Urban Water Agencies
that approach the acreage limitation are study explains:.. (CUWA) to discuss CASWA'sscientific
not considered small £arms using the Most farmers receive their water from comments on the' Proposed Rule. ·
SBA definition.' a local district {generally an irrigation;· (3) As envisioned by'the Framework' '

Type of small farm by crop type was water, or water storage district) or from Agreement, the State Board has held a -
also investigated to provide another' a mutual Waier company * ' * local series of workshops to assist in
indication of farms potentially affected districts have considerable discretion developing revised State water quality
by Sta.te Board action. As discussed in over the acquisition, allocationand, standards meetir_ the requirementsOf
the RIA, State Board action consistent ' pricing of _ater. The nature and Umits.. the CWA. EPA has participated in these
with this rulemaking would likely result of the discretion, however, vary among workshops and,.in.accordanc_ With _he-
primarily in field and forage crop ' districts depending on the law s under State Board's processes, has presented · '
displacement. In 1987, small farms which .the district was formed, any the State Board Options for possible '
produced 40% .of all irrigated hay and special legislation unique to a district, · standards that would meet the
field crops harvested and 30% of aH and a district's local rules.and requirements o! the CWA. '
n°/'ifeedlot cattle sale's in the state {U.S. regulations. {Center lot Economic PoliCY (4) EPAhas worked closely with the"--
Dep{) of Commerce 1989). , Research 1992.) .... . . CaUfomia DWR lo ascertain' the
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' Probable water supply impacts of its California SWRCB Interim Water Rights Smelts in the Sacramento River and San :
Proposed Rule, and has continued to Decision on the San Francisco Bay/ Joaquin River with Physical Facilities, July
work with California DWR to explo re Sacramento-San Joaquin Delta Estuary. 15, 1991.
mechanisms forreducing water supply WRINT-DFG--14. Five Agency Delta Salmon Team, 1991b.· California Department of Fishand Game, Benefit/Cost Evaluations of Alternative
impacts of protective standards. As 1992b. Summary and Recommendations for Salmon Protective Measures in the

_ explained tnt he Preamble tothe final the Department of Fish and Game's Sacramento-San Joaquin Delta. Draft Rpport. '
rule, many of these mechanisms have Testimony on the Sacramento-San Joaquin March 13,1991. 101 pp.

' been incorporated into EPA's final rule. EstuarY. WRINT-DFC,-8. Farley, T.C.. 1966. Striped bass, RectUs.
·: °(5)EPA has Worked closely with ' . . California Department of Fish and Game, saxatilis, spawning in the Sacramento San

. .representativesof a c0alitio n of CI._¥A 1994. Comments on the Water Quality Joaquin River systems during 1963 and 1964. :
· .- , arid of agricultural water agencies to Standards for the Bay and Delta, 6 pp., plus DFG Fish Bull. 136 pages 28-43. '

-consider alternative standards and I p. comment attachment. · Ferriera, I. and H. Meyer, 1994. WRMI
',. ' California Department of Water ResoUrces. . Presentation at the Sliding Scale Work,_hop.

:measures that would meet the.. . 1993. BiologicalAsseSsment for South Delta April 14, 1994.1 p.
· ' · requirements of the CWA:' - .' ' -'

' :('(6) EPA h as continued to mee{ with ,Temporary Barriers Project for USFWS Granholm, S,L.,198?a. sPecial'.siatus ' .'. Section 7 Endangered Species Permit. ' wildlife species'of the Suisun Bay tidal ' i
· the State Board and other State officials, 'Amendment 1..Office of Environmental marshes, and expected impacts of reduced

both at the staff and policy levels, to Services. March 1993.35 pp. freshwater inflows. Siei'ra Club Legal Defense
discuss way s to attain protection of the .California Department of Water Resources, .Fund Exhibit 4, SWRCB San Francisco BAY/'
BaY/Delta resources in a way that meets 1994. Comments on the Water Quality Delta Hearings. ,
the requirements of the CWA'and is Standards for the Bay and Delta, 2 pp., plus Granholm, S.L., 1987b. ExpeCted impacts
consistent with the State's roles in water. 88+ pp. comment booklet and 7 appendices, of reduced freshwater inflows on

quality and water development'· :California Farm Bureau Federation, 1994. representative birds and mammals of theLetter from B. Vice to C. Browner dated April Suisun Bay tidal marshes. Sierra Club Legal
i planning.. 8, 1994. 2 pp., plus attachments. Defense Fund Exhibit 5, SWRCB San
! H. Paperwork Reduction Act California State lands Commission, 1991. Francisco Bay/Delta Hearings.

: Delta-Estuary: Califoruia's Inland Coast, A Harvey, T.E.. K.J. Miller, R.L. Hothem, M.J
: This rule places no information Public Trust Report, 208 pp. Rauzon, G.W. Page, R.A..Keck, 1992. Status - "
' Collection activities on the S_ite of. California Urban Water Agencies, 1994a. and Trends Report on Wildlife of tlie',_a- .

California and, therefore, no informati °n Comments on the Water Quality Standards ' Francisco' Estuary. January 1992.
, " collection request (1CR] willbe ; for the Bay and Delta dated March 9,1994. Herbold. B., A.D. Jassby, P.B. MoYle, 1992

submitted to the office of Management 3 pp., plus 5pp. supplementary comments San Francisco Estuary Projec t Status and
and Budget (OMB) for review in and 12 draft technical appendices. = ' Trends Report on Aquatic Resources.in the
compliance with the Paperwork California Urban Water Agencies, 1994b. San Francisco Estuary. March 1992. 257 pp.· Recommendations to the State Water . · l°Cely_. M., 1992. Adverse effects of ,
Reduction Act, 44 U.S.C..3501 et seq. . Resources Control Board for a coordinated increased salinity in the Suisun Marsh
·References inthe Preamble estuarine protection program for the San Brackish wetlands, WRINT-NHI-12.6 pp.

' .Archibald, S. 1990. Economic profile of Francisco Bay-Sacramento and San Joaqui n Jolly, 1993. "The small farm: It's
agriculture in the west side of the San ' River Delta Estuary, August 25, 1994.. 46 pp. innovative and persistent in a changing

· Joaquin Valley. , , plus 2 appendices. ' world", 47 California Agriculture No. 2.
, Arthur, J.F._and M.D. Ball, 1979. Factors . Carter, H., and G. Goldman, 1992. The University of California, Oakland, California.
i influencing the entrapment of suspended Measure of California Agriculture. Univers'try Kimrnerer, W., 1994a. A sliding scale for

. materials in the San Francisco Bay/Delta of California, Oakland, California. the EPA.salinity standard. 12 p. ,
i Estuary. In: San Francisco Bay: The Center for Economic Policy Research, 1992, Kimmerer, W., 1994b. Setting Goals for

Urbanized Estuary, R.J. Conomos (ed.). An Economic Analysis of Water Availability Salmon Smelt Survival in the Delta and
Pacific Div., American Assoc. for the in California Central Valley Agriculture, Discussions on the Prolsosed EPA Salinity
Advancement of Science, San Francisco, 'Phase III Draft Report. Stanford, California. Standard. August 10, 1994.28 pp.
California, pp. 143-174. City &County of San Francisco Public Kjelson, M., S. Green & P. Brandes, 19891

Association of California Water Agencies, Utilitie s Commission, 1994. Letter from A. A Model for Estimating Mortality and
I 1994. Comments of the Association of Moran to P. Wright dated March 11, 1994.2 Survival of Fall-run Chinook Salmon Smelts

California Water Agencies on'water quality - pp., Plus attachments. ' in the Sacramento River Delta between
standards for the Bay/Delta dated July 13, Collins, J.N. and T.C. Foin, 1993. Sacramento and Chipps Island.
1994.22 pp.. Evaluations of the Impacts of Aqueous - . Marshall, J.T., }r., 1948. Ecologic _ces of

Bay Institute. 1994. Comments on the' Salinity on the Shoreline Vegetation of Tidal song sparrows in the San Francisco Bay
proposed Rule for Water Quality Standards Marshlands in the San Francisco Estuary. In: region. Part I. Habitat and abundance. Condor '
in the Bay/Delta, 1 p., plus three appendices SFEP, Managing Freshwater Discharge to the 50(5) 193-215.
and three enclosures. San Francisco Bay-Delta Estuary: The Meiorin, E.C., M.N. Josselyfi, R, Crawford,

Bay/Delta Urban Coalition, 1994. Letter Scientific Basis for an Estuarine Standard. J. Calloway, K. Miller, R. Pratt, T. Richardson
from Steering Committee to P. Wright dated Appendix C. and R. Leidy, 1991. Status and Trends Report
March 4, 1994.4 pp.;plus large comment Contra Costa Water District, 1994. on Wetlands and Related Habitats in the San
book. Comments on the Water Quality Standards Francisco Estuary. San Francisco Estuary

Brandes, P., 1994. DevelOpment of a for the Bay and Delta, S pp., plus 2 Project, December 1991.
Refined San Joaquin Delta Salmon Smolt attachments. Meng, L., 1994.Status Report on
Model. Draft Report, May 31, 1994. ? pp. plus Denton, R.A., 1993. Accounting for Sacramento splittail and longfin smelt.

· . attachments. Antecedent Conditions in Seawater Intrusion Unpublished report submitted to USFWS
i California Department of Fish and Game, Modeling_Applications for the San August 25, 1994.15 pp. plus attachments.
i 1990a. Central Valley Salmon and Steelhead Francisco Bay/Delta Hydraulic Engineering Monismith, g.I., 1993. A note on the

Restoration and Enhancement Plan. 115 pp. 93, vol. 1, pp. 448---453. physical significance of X2. IESP Newsletter,
California Dep_aCu-nentof Fish and Game, DentOn, R.A., 1994. Minor Modifications to June 1993,

1990b. Testimony of Departmen t for Fish and the G-Model Fit of Electrical Conductivity Mo)/le, P.B. and R.M. Yoshiyama, 1992.
Gakne. WQCP-DFG-4. VerSus Antecedent Outflow. Internal CCWD Fishes, Aquatic Diversity Management Areas, '

California Department of Fishand G_,ne, report, 8 pp. , and Endangered Species: A Plan to Protect
'- I992a. Water quality and water quantity Five Agency Delta Salmon Team,.1991a. California's Native Aquatic Biota. University i

needs for chinook salmon production in the Evaluation of the Feasibility of Protecting of California. California Policy Seminar
Upper Sacramento River. Prepared for the Downstream Migrant Chinook Salmon Report. 222 pp. I
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:" ;:"' Natural Heritage Institute, 19941 Comments oxygen On the survival of striped bass eggs § 131.37 C.,al'lforni_ '
on the proposed rule for water quality and larvae. Calif. Fish and Game 57:268-273. '

· .standards in the Bay/Delta. I p., plus 42+ pp. U.S. Department of Commerce. 1989. 1987 {a) Additionalcriteria. Tile following
of comments and Attachments A-F. Census of Agriculture, Volume !, GeograPhic criteria are applicable to Waters

Radtke,.L.D.. 1966. Distribution and Area Series. Part 5. California State and specified in the Water Quality Control · ·

abundance of adult add si/badult striPed bass County Data. Plan for Salinity for the San Francisco

Roccus saxatilis, in the Sacramento-San USEPA, 1990. Biological Criteria: National Bay/Sacramento-San Joaquin Delta

loaquin Delta. DFG Fish Bulletin 136 pages Program Guidance for Surface Waters. EPA- Estuary, adopted by the California State15-27. 440/5-9o-4)o4., April 1990.
Radtke. L.D. and J.L. Turner, 1967. High . USFW$. 1992a. Measures to improve the Water Resources Control Board in State

concentrations of total dissolved solids block protection df chinook salmon in the Board Resolution No. 91-34 on May 1,'
· spawning migration of stripedbass, RoccUs Sacramento/San Joaquin River Delta. : 1991:

· :saxatilis. in the San Joaquin River. California. WRINT-USFWS-7. Expert testimony of U.S. [1) £stuarine habitat criteria. [i)

TransaCtions of the American Fisheries Fish and Wildlife Service on chinook salmon General rule. (A) Salinity (measured atSociety 96:405-407. ., . · technical information for State Water .
·; San Francisco Estuary Project. 1992, State Resources Control Board Water Rights Phase the surface) shall not exceed 2640
· of the Estuary: A Report on Conditions and ' of the Bay/Delta Proceedings, July 6,1992. micromhos/centimeter specifi c

Problems in the San Francisco Bay/ USFWS, 1992b. Abundance and survival of cond.uctance at 25 °C (measured as a 14-

:Sacramento-San Joaqui n Delta Estuary. 270 juvenile chinook salmon in the Sacramento- day moving average) at the Confluence

· , San Joaquin Estuary. WRINT-USFWS-9. of the Sacramento and San Joaquin
P_an Francisco Estuary Pr°ject, 1993. 1991 Annual Progress Report. Sacramento- Rivers throughout the period each year
Managing Freshwater Discharge to the San San Joaquin Estuary Fishery Resource Office,

Francisco Bay/Sacramento-San Joaquin Delta' U.S. Fish and Wildlife Service, Stockton, from February 1 through June 30, and
Estuary: The Scientific Basis for an Estuarine Calif. June, 1992. '. shall not exceed 2640 micromhOs/
Standard. 17 pp. + appendices. USFWS, 19.q2c. Expert testimony of United ·centimeter specific· conductance at 25 °C

San Joaquin Valley Drainage Program, States Fish and Wildlife Ser_.ice on . (measUred as a 14-day moving average)
,1990. A Management Plan for AgricultUral recommendations for interim protection and at the specifi(: locations noted in Table

Subsurface Drainage and Related Problems response to hearing notice key issues for I near Roe Island an'd Chipp s Island for-
on the Westside San Joaquin Valley. 183 pp. State Water Resources Control Board Water 'the number of days each month in the

SWRCB, 1·987. Phasel Hearing Transcript, Fights Phase of the Bay-Delta Estuary
Volume XLI. 68:1-69:10. December 22, 1987. Proceedings. July 6, 1992. WRINT-USFWS- February 1 to June 30 period computed

SWRCB, 1988. Draft Water Quality Control 8.. by reference to the following formula:

Plan for Salinity, San Francisco Bay/ . Williams, P., 1992. Management of Salinity Number of days required in Month X =

Sacramento-San Joaquin Delta Estuary. - ' in Suisun Bay. WRINT-NHI-18. 3+ pp. Total number of days in Month X *October 1988. .. '

SWRCB, 1991. Water Quality Control Plan List of Subiects in 40 CFR Part 13_ (1-1/[1+e K)

for Salinity, San Francisco Bay/Sacramento- Environmental protection, Indiansm where K = A + (B*naturai !ogarithrn of
San Joaquin Delta Estuary. 91-15WR. May lands, Intergovernmental relations, the previous month's 8-River

z991. Reporting and recordkeeping . Index);SWRCB. 1994. Comments on the Water '

Quality Standards for the Bay and Delta, 2 requirements, Water pollution control, A and B'are determined by reference to
pp:, plus 63+ pp. comments attachment. Water quality standards, Water quality Table 1 for the Roe Island and

Turner, J.L, 1972a. Striped bass spawning criteria. Chipps Island locations;
in the Sacramento and San Joaquin Rivers in Dated: December 14.1994.
Central California. Calif. Fish Game 62:106-. _ x is the calendar month in the FebrUary

· 118. Carol M. BroWner, 1 to June 30 period;-

' Turner, J.L.. 1972b. StripedfBass in · Administmt°k and e is the base of the natural [°r'_

Ecolog_ai Studies of the Sacramento-San ' 40 CFR part 131 is amended as Napierian) logarithm.
Joaquin Delta Estuary, DF(; Delta Fish and follows: · .

Wildlife Protection Report 8 pages 36-43. Where the number of days computed in

Turner, J.L and ILK. Chadwick, 1972. -- PAR T 131_[AMENDED] this equation in paragraph (a)(1)(i)(A) of
Distribution and abundance of young-of-year this section shall be rounded to the
Striped bass (Morone saxatilis) in relation to 1. Th e authority citation for part 131

· river flow in the Sacramento-san Joaquin ' Continues to readas follows: nearest whole numbe, r of days. When
the previous month's 8-River Index is

Estuary. Transactions American Fisheries AuthOrity: 33 U.S.C. 1251 et seq..
Society 101(3):442..-452... less than 500,000 acre-feet, the number

Turner, J.L. and T.C. Farley, 1971. Effects 2. Section 131'.3'7 is added to'read as of days required for the current month
of temperature, salinity, hnd dissolved follows: shall be zero.

Table 1. Constants applicable to each of the monthly equations to determine monthly requirements described.:-·
.... .,, , , ,

· chipps Island Roe Islan d (if triggered)
Month X . .

_- A B A B

Feb. ...................... _....... , ................. :.; .............. ; ............................ . ............... ,.. _ l _ I - 14.36 +2.06!
Mar ..... ............ . .......... _..... _,.................. ............ ..; .......... .......... ; ............. ....... - 105.16 +15.943 - 20.79 +2.741

Apr ............... ;...; ..... ..:...L..'.. ....... ,..._..... ,.;...; ...... :....................... ..................... ' -47.17 +6.441 -28.73 _.3.78_
May .....,... ......... .,......... .......... ..........._....-.... ................. ;..,............................. , '. -94.93 _, +13.662 "' - 54.22 " +6.571 -
June :...L,...._ ..... ;................. .......... ;..;._".., .... ;..;.':.;......... ;.......... . ......... .............. · · '.... -81.00 . -" · .+9.961 ; .-92,584 ..... +10.69!

· ;, i , 1, , ,, , ,, , , iL [ ,, ' ,

'._Coefficients for A and B am not provided.at ChiPPs 'ISland for February_ because the 2640 ,mtcromho_cm s )ecific conductance criteria must
-.' be maintained at Chipps Island throughout Februa_ .under all historical 8-River index values' for January. - .. '

· ... :' :'-!' :::'":;:',:'".'.'i .:::-.:....-'-. '"., "': .'. :
/(B) The.. Roe Island criteria aPplyat _ maintained b_ the U.S. Bureauof , , The Cl_ipps Isla nd criteria apply at the

the salinity measuring station : .... : Reclamationat Port Chicago (kin 64), ·Mallard Slough Monitoring Site,Station'
· .
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' D-10 (RKI RSAC-075) maintained'by the differences between the measured Salmon smolts will be released into the '
the C.ali fornia Department of Water experimental value and.the stated. San"loaquin River at Mossdale and'
Resources. The Confluence criteria criteria value (i.e., measured value captured at Chipps Island, or
apply at the Collinsville Continuous minus stated value] for each alternatively released at Mossdaie and'
Monitoring Station C--2 (RKI RSAC,_81) experimental release condiicted over a Port Chicago and recovered from the
maintained by the California three year period (the current year and ocean fishery, using the methodology
Department of Water Resources. the previous two years) shall be greater described in paragraph (a)(2)(iii). An
· iii] Exception. The criteria at Roe .. than or equal to zero. Fish for release are alternative methodology for computing

Island shall be required for any given to be tagged at the hatchery with coded- fish migration criteria values can be
month Only if the 14-day moving wire tags, and fin. clipped, used so long as the revised methodology
average saliniiy at Roe Island fallsbelow ApprOximately 50,000 to 100,000 fish of ' is calibrated with the methodology -
2640 micromhos/centimeter specific smolt size (size greater than 75 mm] are described below so as to maintain the
conductance on any of the last 14 days released for each survival index validity of the relative index values.
of the previous month, estimate, depending on expected Sufficient releases shall be made each

(2) Fish migration criteria, ii) General mortality. As a control for the _ year to provide a statistically reliable
rule. · . '. ' estimate of the SJFMC for the year.

iA) Sacroraento River. Measured Fish recovery.survival index, one or two'. groups per season are released at These criteria will be considered
Migration criteria values for the Benecia or Pt. Chicago. From each attained when the-sum of the
Sacramento River shall be at least the upstream release of tagged fish, fish'a_ differences between the measured
following: ' to be caught over a period of one to. two experimental value and the stated
At temperatures le_' than bel °w 61°F: weeks at Chipps Island. Daylight criteria value (i.e., measured value

SRFMC = 1.35 sampling at Chipps Island with a 9.1 by minus stated value] for each
At temperaturesbetween 61°F and 72 · 7.9 m, 3.2 mm cod end, midwater trawl experimental release conducte_l over a

°F: SRFMC = 6.96-,.092 ° is begun 2 to 3 days after release. When three year period (the current year and
Fahrenheit temperature . the first fish is caught, full-time trawling the previous two years) shall be greater

At temperatures greater than 72 *F: 7 days a week should begin. Each day's than or equal to zero.
SRFMC = 0.34 . trawling consists of ten 20 minute tows (A) Fish for release are to be taggecl at.

where SRFMC is the Sacramento River. generally made against the current, and the hatchery with coded-wire tags, and
Fish Migration criteria value. , distributed i_luaLly across the channel, fin clipped. Approximately 50,000 to
Temperature shall be the water (A) The Chipps Island smolt survival · 100,000 fish ofsmolt size (size greater
temperature at release of tagged salmon index is calculated as: : than ?S _mm_]are released for each
smolts into the Sacramento Riverat SSI=R+MT(0.007692) survival index estimate, depending on
Miller Park.' ..

(B) San ]oaquin River. Measured Fish where R=number of recaptures of tagged expected mortality. As a control for the· fish ocean recovery survival index, one or

Migration criteria values on the San M=number of marked (tagged) fish twa'groups per season are released at
Joaquln River shall be at least the' released Benicia or Pt. Chicago. From each '

· upstream release'of tagged fish, fish are
following: T=proportion of time sampled vs total
Fo r years in which the SJVindex is > time tagged fish were passing the to be caught over a period of one to two

2.5: SJFlVIC = (-0.012) + site (i.e. time between first and last weeks at Ghipps Island. Daylight
0.184*SJVIndex tagged fish recovery) sampling at C,hipps Island with a 9.1 by

In other years: SIFMC = 0.205 + 7.9 m, 3.2 mm cod end, midwater tcawl
O.0975*SIVindex Where the value 0.007692 is the is begun 2 to 3 days after release. When

proportion of the channel width fished the first fish is caught, full-time trawling
whe TM SJFMC is the San Joaquin River by the trawl, and is calculated as trawl 7 days a week should begin. Each day's
Fish Migration criteria value, and width/channel width.

SlVIndex is the San Joaquin Valley (B) Recoveries of tagged fish from the trawling consists of ten 20.minute towsgenerally made against the current, and
Index in million acre feet (MAF) ocean salmon fishery two to four years distributed equally across the channel.

iii) Computing fish migration criteria after release are also used to calculate a (B] The Chipps Island smolt sun, ival
values for Sacramento River. In order to survival index for each release. Smolt index is calculated as:

assess fish migration criteria values for 'survival indices from ocean recoveries SSI=R+MT(O.O07692)
the Sacramento River, tagged fall-mn are calculated as:
salmon smolts will be released into the where R=number of recaptures of tagged
Sacramento River at Miller Park and OSI=RdM,+Rz/M2 fish

captured at Chipps Island, or where R_--nUmber of tagged adults M=number of marked (tagged) fish
alternatively released at Miller Park and recovered from the upstream release released
Port Chicago and recovered from the M,=number released upstream T=proportion of time sampled vs total
ocean fishery, using the methodology R2=nUmber df tagged adults recovered. '- time tagged fish were passing the
described in this paragraph ia)(2)(ii). An from the Port Chicago release site (i.e. time between first, and last
alternative methodology for computing M2=number released at Port Chicago tagged fish recovery) - ·
fis h migration criteria values can be ii] The number of tagged adults Where the value 0.007692is the
used so long as the revised methodology reCOvered from the ocean fishery is proportion of the channel width fished
is calibrated _'ith the methodology provided by the Pacific States Marine by the trawl, and is calculated as trawl
described in this paragraph (a)(2)(ii) so Fisheries Commission, which maintains width/channel width. '.
as to maintain the validity of the relative a port sampling program. (C] Recoveries of tagged fish from the
index values. Sufficient releases shall be (2) [Reserved] _ ..... ocean salmon fishery two to four years
made each year to provide a statistically (iii) Computing fish migration criteria after release are also used to calculate a
reliable verification of compliance with values for San Joaquin River. in order to survival index for each release. Smolt
the criteria. These criteria will be assess annual fish migration criteria survival indices from ocean recoveries
considered attained when the sum of values for the.San Joaquin River, tagged are calculated as:



_ _._W____?:' :_,., ......: ..................

i_4_'_i.i ':'i!. :.":_.._'_ii_.. Reg i // :.60 N TuesdaY, January 24, 1995 /.Rules 'and Regulations · 4709:_ .i!.i'i_i:'_i?ii_i'i!_i!iFede? 1 iSter VOl o, '15: / '-' ' .
o_ __ ii _ i I i i ii

oSI=R,'/M, '" R2/M_ ' ' a natural gradient in species reduction in stature or percent cover il
l! where Rt=number of tagged adults composition and wildlife habitat from increased water or soil salinity or

recovered from the upstream release characteristic of a brackish marsh other water quality parameters.
Ml=aumber released upstream throughout all elevations of the tidal (ii} [Reserved] ·
R;=number of tagged aciults recovered marshes bordering' Suisun Bay shall be {b) Revised criteria. The foliowing

from the Port Chicago release: maintained. Water quality conditions criteria are applicable to state waters I.
M-=number released at port Chicago specified in Table 1-1, at Section (C)[3} ' 'i

· ' shall be maintained so that noffe of the ("Striped Bass---Salinity 3. Prisoners i
(1 ] The number of tagged adults following occurs: Loss of diversity: Point--Spawning) of the Water Quality .recovered from the ocean fishery is conversion of brackish marsh to salt

pro_"ided by the Pacific States Marine Control Plan forSalinity for the San
Fisheries Commission. which maintains marsh; for animals, decreased Francisco Bay--Sacramento/San
a pon sampling program. , population abundance of those specie s Joaquin Delta Estuary, adopted by th e I

......... vulnerable to increased mortality and 1:(2} [Reservett] . · California State water Resources ·
(3} Suisun marsh criteria. {il Water ' loss of habitat from increased water . Control Board in State Board Resolution [

· quality cOnd!tions sufficient to.suppo_, salinity; or for plants,signific_mt. No. 91-34 on May 1, 1991: f
; _ · · " i.

San Joaquin
Location ' NosSampling(I--A/RK0site:Parameter ',_.' Description Index type Vafiey Index <Dates- Values ,

· , , .... ,, L

San Joaquin D15/RSAN018, · Specific 14-day running Not Applicable. >2.5 MAF April 1to May 0_44micro-
River at Jet- C4/RSAN032, Conductance average of 31. mhos.
sey Point, . D29/RSAN038, @ 25 oC......... ,. mean daily
San Andreas P8/RSAN056, . for the period

' Landing, Pris- -/RSAN062, not more than
oners Point, C6/RSAN073, .value shown,
Buckley C7/RSAN087, in mmhos.
Cove, Rough C10/RSAN112
and Ready Is- ..
land, Brandt
Bridge, ' ....
Mossdale, ' *
and Vernalis. :.1

San jOaquin D15/RSAN018, . Specific Con- ' 14-clayrunning NOtAppliCable. S2.5 MAF April I to May 0.44 micro-
River at Jer- C4/RSAN032. .. ductance. . average of ' -' 31. robes.

· sey Point, D29/RSAN038 mean daily
' for the'pedod . . . I , ,,San Anclreaz

Landing and . i...,:. .... _' ' _" ' not more than · · · * ... *'

· .. .- . : . · :
Prisoners ...... value%hewn, : . _
PoinL .... ' in mmho$.

,, _ _ , ·

· . . . .... ..
..' /. ..

(c) Definitions. Terms used in' . .... · ' ' (v)Stanislaus River, total inflow to ' (ii) MeaSurin'g San]oaquin VaJley
paragraphs {a) and (b} of this section,: New Melones Reservoir; · unimpaired ru'noff. San Joaquin Valley
shall be defined as follows: *': ' ' *_ (vi).Tuolumne River, total inflow to unimpaired runoff for the current water

[1] Water year. A waterYear is the' Don Pedro Reservoir; year is a forecast of the sum of the
twelve calendar months beginning (vii) Merced River, total inflow to following lOCations: Stanislaus River,
October 1. Exchequer Reservoir; and total Ilo w to New Melones Reservoir;

(2) 8-River Index. The flow :' (viii) San Jo_/quin ,River. total inflow Tuolumne River, total inflow to Don
determinations are made and are to Millerton Lake. Pedro Reservoir_ Merced Rive r, total _'
published by the C,alifomia Department (3) San ]oaquin Valley Index. (i)The - flow to Exchequer Reservoir; San
of Water ResourCes in Bulletin 120. The San Joaquin Valley Index is computed. -Joaqui. n River. tota ! inflow to Millerton

· 8-River Index shall be computed as the according to the following formul/l:' Lake. .
sum of flows at the following stations: Isj=0.6X+0.2Y and 0.2Z (4] Salinity. Salinity is the total

·(i) Sacramento RiVer at Band Brid_e, where Isj=San Joaquin Valley Index concentration of dissolved ions in
near Red Bluff; . X=Current year's April-July San Joaquin ' water. It shall be measured by specific

(ii) Feather River, total inflow tO Valley unimpaired runoff · conductance in accordance with the .
Oroville Reservoir; Y=Current year's October--March San procedures set forth in 40 CFR 136.3,

(iii) Yuba River at Smartville; Joaquin Valley unimpaired runoff Table lB. Parameter 64. ,
[iv) American River, total inflo w to Z=Previous year's index in MAF, not to {FRDoc. 95--8_7 Filed 1-23-95; '8:45 ami .

Folsom Reservoir; - . exceed 0.9 MAF. : mLu_Qcome _ - [
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